
GASTROENTEROLOGY 


1 


In gastric and duodenal 
ulcer,*, [ 

PABLUM 

as a palatable cereal food of high nutritional value has the following 
advantages: (1) rich in iron and calcium; (2) a good source of the 
vitamin B complex; (3) low fiber content and (4) convenience. 

Pablum is convenient because it requires no cooking. Thus, the patient 
ran prepare his meal at the office or shop simply by adding milk at any 
temperature. Pablum absorbs about 12 times its own weight of milk, 
so that it offers a good vehicle for milk. 

In ulcerative colitis and intestinal tuberculosis, Pablum has also been 
found useful in the dietary. 


Compositioa of Pablum 


Approximate Analysis 

of Pablum •' 

Wheatmeal (farina) 

52% 

Carbohydrate (by difference) 

. . ®.9% 

Oatmeal . 

18 

Protein (NX 6.25) . . . 

. . 15.0 

Wheat Germ 

13 

Moisture 

. . 7.0 

Cornmeal ........ 

10 

Minerals (ash)* . * , • 

• . 4.2 

Powdered Beef Bone .... * 

2 

Fat (ether extract) 

- . 3-0 

(Specially prepared for human use) 
Sodium chloride . . . 

1 

Crude Fiber 

- . 0-9 

Alfalfa Leaf 

1 

*Including: 

Calcium . * . • 

. - 0.78% 

Dried Brewers Yeast * • • . , 

1 

Phosphorus • • 

. . 0-62 

Reduced iron 


Iron . . . • . 

* * 0.03 

(11 Gm* per 100 lbs.) 


Copper • • , . 

. - 0.0013 


Approximately 106 Calories pet 02 . or 3-7 per Gm. 12 level tablespooafuls = 1 02 . 

Bach ounce contains not less than 0.3 mg* thiamine (vitamin Bi) and 0.1 mg, riboBavin {vitamin G). 

MEAD JOHNSON &, COMPANY, EVANS VILLE, INDIANA, US. A. 

pror».lo... to ...op.r.to to to.ir peto™. 
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AVAILABLE; In bottles of 100 tablets 

FORMULA: Each tablet contains bella 
donna alkaloids (hyoscyamme, atropine 
and scopolamine) equivalent to approxi 
matcl) 5 mm tr bejladonm, plus gr 
phenobarbital 


% 





In spastic disorders of functional origin— when the 
chief aim of therapy is to provide both central and 
peripheral action tvit/j safety — Donnatal may be em- 
ployed with utmost confidence. 

The outstanding efiScacy of Donnatal is the result of 
a perfectly balanced combination of the principal 
belladonna alkaloids (hyoscyamine, atropine and 
scopolamine), in fixed proportions, together with 
phenobarbital. Thus Donnatal provides: 

1, The advantages of the natural belladonna 
alkaloids without toxicity. 

2. Effective non-narcotic sedation. 

3* Marked pharmacologic potency with small 
dosage at notably less cost 

The synergetic implementation of Donnatal makes it 
an ideal antispasmodic and sedative in a wide range 
of spastic disorders— such as spasm incident to gastric 
and duodenal ulcers, pylorospasm, spastic constipation, 
urogenital spasm, cardiospasm, autonomic nervous 
disturbances, respiratory disturbances. Parkinsonism, 
vomiting of pregnancy, and other spastic manifestations. 
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FORj RELIEF OF SMOOTH MUSCLE SPASM 
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A. H. ROBINS COMPANY, INC. • RICHMOND 19, VIRGINIA 
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WHENEVER 


MUST BE OVERCOME 




Impairment of fat digestion implies more than loss of available 
caloric food energy to the organism. It involves the failure of 
absorption of the fat-soluble vitamins A, D, E, and K, together 
%dth the development of deficiency manifestations. Particularly 
severe is Autamin K deficiency with prolongation of the pro- 
thrombin clotting time and the consequent hemorrhagic diathesis. 

Whenever impaired fat digestion must be corrected, Degalol is 
specifically indicated. Degalol — chemically pure deoxycholic acid, 
a normal constituent of human bile — represents the biliary 
component chiefly concerned '^vith fat digestion and absorption. 
Its administration in small dosage virtually normalizes fat digestion 
within the small boTs’^el Tv^hen lipase is not deficient, and with it 
absorption of the fat-soluble ^dtamins D, E, and K, and carotene. 
It is especially valuable in correcting the hemorrhagic complica- 
tions of obstructive jaundice, ^vhere choleresis is undesirable. 
Degalol proves useful whenever impaired fat digestion is suspected, 
and particularly in the treatment of postprandial epigastric dis- 
tress and fat intolerance not associated tvith chronic gallbladder 
disease. Supplied in tablets of gr., boxes of 100 and 500. 



CHEJUCALLY PUIIE DEOXYCHOLIC ACID 


RIedel-de Haen 

DIVISION OF AMES COMPANY. INC. 

NEW YORK 13, N. Y. 
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But once recognized, the sick patient with mixed vitamin defi- 
ciencies must be treated with the essential vitamins in doses of 
therapeutic magnitude. No simple multiplication of maintenance 
multi-vitamin preparations is practical — for there is no fixed ratio 
between the doses for therapy and tliose for maintenance. 

For doses of true therapeutic magnitude prescribe SQUIBB 
THERAPEUTIC FORMULA. A single capsule contains these 
massive doses: 


Vitamin A 


5 times 

Vitamin D 

1,000 units 

1 14 times 

Thiamine HCI 

...... 5 mg., 

times 

Riboflavin 

5 mg 

2 times 

Niacinamide 

150 mg 

times 

Ascorbic AciJ . 


2 times 


maintenance level recommended 
by the Food and Nutrition Board 
of the National Research Council 



>tANUrACTUI\INC CHEMISTS TO THE MEDICAL PHOFESSION SINCE 1858 
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Cbrtmd cf otf’pheritnftl T M. Rc0 tl S Pof Off end Cenodo 

When spasm lies smooih muscle Into kno!s, prescribe Trasentine, a highly 

effective well-toleroted antispasmodic 
issued in forms for every 
conceivable clinical use; tablets. 


y ampuls, suppositories, tablets with 

? phenobarbital (Trasentine Phenobarbital). 



For further Iriforraal’on, write Protenlonol Senrice Dept 

ClBft PHARMACEUTICAl PRODUCTS, INC. @ SUMMIT, HEW JERSEY 

tH CAhm CI8J( COMPANY, LTD , MONTRIAL 
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Enema 



Roentgenographic study of the colon, following a barium enema, 
may be indicated whenever there is evidence of a pathologic 
condition.* Benign and malignant tumors, diverticulosis, colitis 
and megacolon may be detected through studies of this type. 


The double contrast method is held to be of greater assistance 
in making earlier diagnosis of carcinoma of the colon, in differen- 
tiating various types of colitis, and particularly for demonstrating 
multiple diverticula, and for discovery of small polypoid growths 
and mucosal ulcerations. 

Excellent suspension, utmost smoothness and freedom from in- 
jurious foreign substances are assured by an exclusive process in 
the manufacture of — 

BARIUM SULFATE (U.S.P. XII) MALLINCKRODT 


^Simonds, F. Li Opaque media in ex-ray diagnosis, Nebraska Slate MJ., 31: 326-329 (Augusi) 1946i 


MALLINCKRODT 

SO 



CHEMICAL WORKS 

^/letncca/ 


Mallinckrodt St., St. Louis 7, Mo. 
CHICAGO • PHILADELPHIA 

IT, 


U N 1 F O R 


• 72 Gold St., New York 8, N. Y. 

LOS ANGELES • MONTREAL 
EPENDABLE . PURI 
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At any age... In any season... 
when diarrhea is present 

Alone, or as an adjtinct to chemotherapy, Appella checks and 
controls diarrhea . . . often within twelve to twenty-four hours. 
The caloric value of Appella is an added advantage-especially 
when food must be withheld- 



Effective Against Diarrhea 


THERAPEUTIC APPRAtSAE: A 
b)end of po><fdcr froni selected vane- 
Ito ol apples— Appella is a iherapcu* 
lie jood, providing lo calorics per 
Icaspoofttwl, 96 per ounce. Contains 5 
per cent pectin and 9 per cent uronic 
aadi to produce a formed stool, 

INDICATED mihcircaimeniofnon- 
specific diarrhea in infants, children, 
and adults. 



DOSAGE: /fi7anfct”4 let el tcaspooti- 
fuls (12 Cm) of Appella, diluted 
n iih 8 ounces of cooled, boded water 
or fonmda, three times dally. 

C/iiidren and /l£futts^4 level teaspoon- 
fv\U of Appella 111 8 ounces of water, 
every three hours. 

SUPPLIED in 7 oz. jars for prcscrip- 
iion use, 18 oz jars for hospital use. 



DETROIT 51, MICHIGAN 


NElVYOWt KANSAS CTTY SANITtANaSCO WNDSOR, ONTARIO SYDNEY, AUSTKAUA AUCKLAND. NZ\V ZEALAND 

Tf*d«.sur« O.S Pal. 05, 
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therapy in medicine and surgery hy providing a com- 
bination of five critical B complex factors. Each vial 
contains: 


contains: 

# THIAMINE HYDROCHLORIDE 10 mg. 

# RIBOFLAVIN 10 mg. 

#PYRIDOXINE HYDROCHLORIDE 5 mg. 

# CALCIUM PANTOTHENATE 50 mg. 

# NICOTINAMIDE 250 mg. 


The importance of harmoniously balanced potencies 
is supported by clinical evidence that: 

“The B vitamins are jointly needed for metabolic 
processes”^ 

“Diets deficient in one member of the B complex are 
almost certainly deficient in others”^ 

“Indiscriminate administration of large amounts of 
individual members of the B complex, particularly 
thiamine, may lead to other vitamin deficiencies”^ 


\. Canadian J. Public Health 31:428 (Sept.) 1940. 2. Now England J. Mod. 
223:265 lAug. 22) 1940. 3. Current Commontj J.A.M.A. /29:74 (Sopt. I) 1945. 

ft 

’‘'Trademark. Rog. U.S. Pat. OK. 



In boxes of five (|0 cc. size) viols, each viol occomponled by one 5 cc. ompoule slerlle 
double distilled woler; or In boxes of twenty'five (10 cc. size) viols without distilled wotic. 
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nontoxic, smaller dosage intestinal sulfonamide 

for treatment 
I of colon infections! 


'Sulfathalidine’ phthalylsulfathiazoh is something neiv in the field of 
enteric bacteriostasis ... a nontoxic intestinal sulfonamide which is 
remarkably effective in smaller dosage. A development of the Medical 
Research Division of Sharp & Dohme, ^Sulfathalidine’ phthalylsulfa- 
thiazole has demonstrated its therapeutic value in the treatment of 
colon infections in an average daily dose of only 0.05 Gm. to 0.1 Gm. 
per kilogram of body weight. This new intestinal antiseptic maintains 
a high concentration in the gastrointestinal tract where its bacteriostatic 
action markedly alters the bacterial flora. An average of only 5% of the 
ingested drug is absorbed from the bowel and this is rapidly excreted 
‘by the kidneys. 'Sulfathalidine’ phthalylsulfathiazole is indicated in the 
treatment of acute and chronic ulcerative colitis . . . regional ileitis and 
ileojejunitis . . . and as an adjunct to intestinal surgery. It is sup- 
plied in 0.5“Gm. compressed tablets in bottles of 100, 500 and 1,000. 
Sharp & Dohme, Philadelphia 1, Pa. 
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Diabetes, diet and 
Globin Insulin^** 


T he advantages of one-injection control of 
diabetes can, dirough adjustment of diet and 
dosage, be made available to the majority of 
patients lequiiing insulin. In view of the con- 
venience and freedom afforded by the unique 
intermediate action of ^Wellcome’ Globin Insulin 
witli Zinc, the necessary adjustment is well 
worth while. Though not a complicated pro- 
cedure, tlie regulation of carbohydrate balance 
warrants reiteration because of its importance: 

SOME FACTS ABOUT DIETARY ADJUSTMENT: ‘The 
distribution of carbohydrate in the meals must 
be adjusted in accord with the type of action ex- 
hibited by Globin Insulin, which is intermediate 
between regular and protamine zinc insulin. 

Proper carbohydrate distribution with proper 
insulin timing is essential; lack of balance may 
lead ‘to poor control or to an erroneous impres- 
sion of the characteristics of Globin Insulin. 

A good carbohydrate distribution for the patient 
on Globin Insulin u's 'to divide the total carbo- 
hydrate per day into 1/5 at breakfast, 2/5 at 

/ 

-£2^ BURROUGHS WELLCOME & CO. (U.S.A.) INC., 9 & II EAST 4IST STREET, NEW YORK 17, N.Y 
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lunch and 2/5 at suppertime. This initial diet 
may be adjusted in accord with the indications 
of blood sugar levels and urinalyses. (For ex- 
ample, a low blood sugar before supper indicates 
too little carbohydrate for lunch or vice versa.) 

Globin Insulin is ordinarily given before break- 
fast. Onset of action is usually sufficiently rapid 
to eliminate the need for a supplementary injec- 
tion of regular insulin. However, tlie amount of 
breakfast carbohydrate should not be too large. 
The right amount, as well as the optimal time 
interval between the injection and breakfast, 
must of couise be detei mined for each patient. 

Since the maximum action of Globin Insulin 
usually occurs in the afternoon or early evening, 
hypoglycemia is sometimes noted at this time. 
As a guard against it, the carbohydrate content 
of the noon meal may be increased, or a midafter- 
noon lunch provided. Thus the original distribu- 
tion of 1/5, 2/5 and 2/5 might, for example, 
require adjustment to 2/10, 5/10 and 3/10 or 
to 2/10, 4/10, 1/10 and 3/10. Once the balance 
of carbohydrate intake and insulin timing has 
been established, the patient must be impressed 
with the importance of adhering to die regimen. 

‘Wellcome’ Globin Insulin with Zinc is a clear solu- 
tion, comparable to regular insulin in its freedom 
from allergenic properties. Available in 40 and 80 
units per cc., vials of 10 cc. Accepted by the Council 
on Pharmacy and Chemistry, American Medical 
Association. Developed in The Wellcome Research 
Laboratories, Tuckahoe, New York. U.S. Patent 
No. 2,161,198. LITERATURE ON REQUEST. 

'Wellcome' Trademark Registered 
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TAKACOMBEX 

complaints are common concomitants of 
almost e%'ery disease process. G. I. dysfunction impairs digestion and im- 
perils vitamin adequacy. 

TAKA-COJklBEX KAPSEALS help meet these problems by joining the 
potent carbohydrate digestant action of Taka-Diastase with signiJScant 
amounts of the Avell-known Combex combination of Thiamine ( Bi ) , Ribo- 
flavin (Ba), Pyridoxine (Be), Pantothenic Acid and Nicotinamide, together 
with other components of the vitamin B complex derived from liver; plus 
vitamin C. 


TAKA-COMBEX KAPSEALS are one of a 




PARKE, DAVIS & COMPANY* DETROIT 32, MICHIGAN 
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K nox gelatine is especially valu- 
able when you must plan reducing 
diets containing supplementary protein. 

Knox is pure, unfiavored gelatine 
that is all protein, no sugar... decidedly 
different from factory-flavored gelatine 
dessert powders which are 85% sugar. 


high-residue, low-calorie foods, espe- 
cially helpful in staving off hunger. 

Drinking Knox in water or in diluted 
fruit juices between meals is another 
good, low-calorie way to combat hun- 
ger and make dieting easier. 


To all reducing diets, Knox Gelatine 
salads and desserts can add variety and 
interest. Many of these dishes contain 


If You Wish FREE Diets and Recipes 

write to Knox Gelatine, Johnstown, 
New York. 


KNOX GELATINE.., 

PLAIN, UNFLAVORED GELATINE. ..ALL PROTEIN, NO SUGAR 
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T/iis patient 
is NOT breaking 
the rules / 


Special Diet Patients can be kept on the 
'"straight and narrow*' path you've pre- 
scribed, if you'il suggest tasty treats that 
provide appetite appeal, yet maintain all 
the musts of the special diet. 

Gerber’s Meet the Requirements. 18 
kinds of Strained Foods> 13 varieties of 
Chopped Foods and 3 Cereals offer end- 
less opportunity for bringing tempting 
beverages, souffles, delicious desserts to 
your special diet patients, 

Gerber’s Free Recipes include everything 
from vegetable cocktail to peach parfait. 
They are based mostly on Gerber's 
Strained Foods. These and the Chopped 
Foods are made from choicest raw ma- 
terials, processed to retain large amounts 
of minerals and vitamins. Also, Gerber’s 
Cereal Food, Strained Oatmeal and Barley 
Cereal are vitamin-enriched with B com- 
plex— and contain added iron and cal- 
cium. Like all Gerber Foods, they are 
pre-cooked, ready-to-serve. 

Both Drug and Grocery Stores stock 
Gerber's Foods— at very modest prices. 


Fr<?cl **Spccul Diet 
Rccfi>c» “ Send for 
thii book containing 
over 50 colorful, 
taity recipes Write 
to Gerber Product! 
Compsioy. Dept. 
G2-7, Bremotit* 
Micht|(fln. Addi- 
ttonil copici mailed 
'Without charge. 
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SULFADIAZINE 
SULFATHIAZOLE 
SULFAMERAZINE 
SULFANILAMIDE 
SULFAPYRIDImZ 

Sulfadiazine for the treatment of meningococcic meningitis, sulfathiazole for urinary 
tract infections, sulfamerazine for pneumococcic pneumonia, or sulfanilamide for 
the treatment of trachoma can be readily selected from the dosage forms and sizes 
of sulfonamide products bearing the Lilly Label. Selective therapy with the sulfa 
drug of choice can be accomplished. As indicated according to circumstances, 
a Lilly sulfonamide preparation is available to treat the diseases arising from sulfa- 
susceptible organisms. In stock at prescription drug stores. 


ELI LILLY AND COMPANY . INDIANAPOLIS 6, INDIANA, U. S. A. 
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LARGE, OTHERWISE NORMAL GASTRIC RUGAE SIMULATING 
TUMOR OF THE STOMACH 

A Report op Three Cases 

William E. Rickeits, M.D., Joseph B. Kirsner, M.D., Ph.D. and Walter Lincoln Palmer, 

M.D., Ph.D. 

From the Frank Billings Medical CliniCj Department of Medicine^ University of ChicagOj Chicago, 
^ Illinois 

ih 

INTRODUCTION 

The differentiation of gastric cancer from non-malignant conditions of the 
stomach has been of great interest to the internist^ surgeon and the roentgenolo- 
gist for a long time. Attention has been directed (1, 2) to the tumor-like 
appearance of redundant gastric mucosa and the production of ''fiUmg defects'' 
in the pyloric and duodenal regions caused by the prolapse of mucosa through 
the pylorus (3, 4). In recent years, various authors (S-IS) have emphasized 
the marked sunilarity roentgenologically and gastroscopically between giant 
hypertrophic gastritis and carcinoma of the stomach. Reference (14, 15, 16) 
has been made also to the simulation of cancer by spasm of the antrum and 
pyloric regions of the stomach. Indeed, spastic contraction producing a roent- 
genological picture of constriction and rigidity of the prepyloric portion of the 
stomach may resemble very closely organic disease. 

The purpose of this paper is to present three cases in which the appearance 
of gastric tumor was simulated roentgenologically by large but otherwise 
normal appearing gastric folds. There was no evidence, gastroscopically, of 
gastritis or other organic disease. In two patients the abnormality disappeared 
following the insufflation of air, while in the third case, the mucosal folds as- 
sumed normal size upon the subsidence of peristaltic activity. 

Case 1. S. S., a 55 year old male automobile mechanic, had had frequent physical 
cxcaminations since 192S because of numerous and varied complaints. These included 
headaches, paresthesias, and vague pains in many parts of the body, abdominal dis- 
tension, a burning sensation in the epigastrium which was present throughout the day 
and not completely relieved by the taking of food and alkali, and a sense of pressure 
in the lower abdomen relieved by defecation. There had been no vomiting, hema- 
temesis, mclena, or loss of weight. Physical examination in April 1945 revealed a 
well developed and well nourished adult male with myopia, a senile cataract in the 
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right eye, thickening of the radial arteries, and moderate enlargement of the prostate. 
The erythrocyte count was 4.55 million, hemoglobin 14.0 grams, and leukocyte count 
6,200. The urine was normal. Seven stool examinations were negative for occult 
blood. The maximum free HCl in response to liistamine stimulation was 105 
clinical units. The Wassermann and Kahn tests were negative. The clinical im- 
pressions was that of an anxiety state with hypochondriasis. Roentgen studies re- 
vealed anorma gall bladder, esophagus, duodenal bulb, terminal ileum, and colon. 
The pyloric antrum, however, appeared abnormal. At no time did it fill out com- 
pletely and with carefully adjusted pressure the mucosal pattern seemed coarse, 
irregular and suggestive of an early ulcerating neoplasm (figure 1). 

At gastroscopy a normally contracting pylorus was visualized. The antrum, 
during peristaltic activity, presented large but otherwise normal appearing folds, a 
finding very suggestive of redundant gastric mucosa (Plate I-A). With subsidence 
of peristaltic activity, the mucosa of the antrum assumed a completely normal 
appearance. There was no evidence of ulceration or carcinoma. A second roentgen 
examination, two weeks after the original study, again demonstrated an abnormal 
prepyloric region. This now was interpreted as an S-shaped pylorus with rather 
thick musculature and unusually thick mucosal folds. The possibility of an early 
neoplasm was not eliminated. A complete^ normal gastric mucosa was visualized 
at a second gastroscopic examination. There was no enlargement of the mucosal 
folds at this time and no evidence of gastritis, neoplasm or ulceration. 

The patient subsequently was observed in the gastrointestinal clinic for one year. 
Symptoms consisted primarily of anxiety and hypochondriasis, distress in the left 
hypochondrium, and substernal pain. Two electrocardiograms revealed no abnormal 
findings. Additional roentgen examinations, six and eleven months after the initial 
study, showed no change in the appearance of the stomach. The distal two inches of 
the pyloric antrum appeared irregular and contained coarse folds, although these were 
less marked than at the original examinations. Peristaltic waves traversed this 
region of the stomach normally. A third gastroscopic examination again revealed 
large but otherwise normal mucosal folds in the antrum. The digestive symptoms 
were relieved by the use of a bland diet, sedatives and antispasmodics. 

Case 2. R. S., a 50 year old white house-wife, had experienced a ^'funny feeling’’ 
in the abdomen, and belching for many years. Six months previously the patient 
had vomited for one day. Although this symptom subsided, she consulted a local 
physician, who, after the completion of roentgen studies of the gastrointestinal tract 
(figure 2), advised the patient that she had a ver)^ extensive gastric tumor; “my 
stomach was all moth eaten.” Apparently after this verdict the patient developed 
an acute anxiety state with loss of appetite and energy. However, she did not lose 
weight. Three weeks prior to admission, she consulted another physician who 
referred her for gastroscopic examination. Gastroscopy revealed (Plate I-B) thick 
folds, some of them curved and twisted on themselves, along the greater curvature 
of the stomach. The folds were not creased and the mucosal surfaces appeared 
normal. There was no evidence of gastric tumor or ulceration. 
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View C View D 


Fig 1. Case 1 Vic\\s A and B demonstrate an abnormal appearance of the antrum ^\lth a 
coatee, irregular mucosal pattern suggestive of neoplasm v\ith ulceration 

Views C and D taken on the same dav The antrum is S shaped and somewhat narrowed 
The mucosal folds, particularK m (C) now appear normal 



126 


RICKETTS, KIRSNER AND PALMER 



View C View D 

Fig. 2. Case 2. View A- Filling defect in the midportion of the stomach along the greater 
curvature. Views C and D Slightly enlarged gastric rugae. 
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Case 3. J. T., a 40 year old male, was first seen in January 1 936 because of chronic 
sinusitis and bronchitis, and a history of “indigestion” for approximately ten years. 
Symptoms consisted of a burning sensation in the epigastrium, a sense of fullness, 
constipation, nervousness, headaches, and a lack of energy, frequent “colds” and an 
annoying cough, productive of much sputum which did not contain blood. The past 
medical history was not significant. Physical examination did not reveal any 
abnormal findings, except for a reddened, granular appearing pharynx. Routine 
laboratory studies were normal. The patient was not seen again for the next ten 
years. His mild digestive complaints had continued; during the three months pre- 
ceding the present admission he had lost eight pounds in weight, although his appetite 
has been excellent. The red blood count was 4.62 million with 91% hemoglobin; the 
leukocyte count measured 10,250 and the differential smear was normal. The sedi- 
mentation rate was normal and the Wassermann test was negative. Gastric analysis 
(Ewald meal) revealed a free HCl of 20 clinical units. Fluoroscopic e.xamination of 
the stomach elsewhere was reported to have demonstrated a neoplasm on the greater 
curvature of the stomach. The physical examination was normal. Roentgen study 
demonstrated extremely deep and coarse rugae throughout the stomach (figure 3). 
This finding was interpreted as an anatomical phenomenon and not gastric neoplasm; 
the possibility of a tumor could not be excluded, however, on the basis of a single 
examination. Gastroscopy revealed rather striking findings. Very large but other- 
wise normal appearing folds were observed in the upper portion of the stomach, 
especially along the greater curvature (Plate I-C). These folds disappeared almost 
entirely with the insufflation of air (Plate TD). There was no evidence of neoplasm, 
ulcer, or gastritis. The gastroscopic impression was that of prominent, normal 
gastric rugae in the upper portion of the stomach. 

DISCUSSION 

The foregoing cases demonstrate that large normal gastric rugae may simu- 
late, roentgenologically, the appearance of gastric tumor. Characteristically 
in these patients the abnormality was not constant. The rugae were very 
pliable and their size seemed to vary with the tonicity of the stomach. In- 
sufflation of air and subsidence of peristalsis reduced the folds to normal size. 
The absence of gastritis, as noted gastroscopically, further differentiated the 
condition from hypertrophic gastritis. The mechanism for the production of 
the large rugae is not entirely clear. The studies of Forssell (17) and others 
indicate that the thickness of the submucosa and the action of the muscularis 
propria and muscularis mucosa influence the size and distribution of the folds. 

The case reports of Jenkinson and Latteier (16) are of considerable interest 
with regard to the subject of gastric spasm. In one patient a large well circum- 
scribed filling defect involving the pars pylorica was described roentgenologi- 
cally. This defect seemed to be constant and peristaltic waves did not 
traverse the area. The rugae in the upper and mid portions of the stomach 
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appeared distorted and tliickened. At operation the stomach was normal 
externally. Palpation of the pylorus and antrum yielded a sensation of indu- 
ration This sensation vanished entirely after a short pause, only to return 
upon the development of another spastic contraction of the prepyloric region. 
Microscopic examination of a biopsy from this area revealed normal gastric 
tissue and no evidence of disease. In the second case a similar defect was 
described roentgenologically. The abnormality was present after two days of 
atropine therapy and appeared unchanged at roentgen examination one month 
later. A partial gastric resection was performed and microscopic examination 
of the specimen in this case also revealed normal gastric tissue. 

The presence of large rugae within the stomach simulating gastric tumor un- 
doubtedly is more common tlian has been generally appreciated. Indeed, we 
have recently encountered a fourth case in which an irregular polypoid filling 
defect was observed roentgenologically in the cardiac portion of the stomach. 
At operation a small soft mass was palpated which proved to be redundant 
gastric mucosa. Microscopic examination of a biopsy from this area revealed 
normal gastric tissue. The patient died one year later of lobar pneumonia. 
Necropsy disclosed a normal stomach. Recognition of this condition obviously 
is desirable to avoid an unfavorable prognosis and an unnecessary hazardous 
operation. Gastroscopy may be particularly helpful in this regard, and to- 
gether with repeated roentgenologic examinations, should lead to the proper 
diagnosis. 

SUMKAJIY 

Three case reports are presented in which the appearance of gastric tumor 
was simulated by large but normal appearing gastric rugae. The folds in two 
patients returned to normal size after the insufilation of air, and in the third 
case, upon the subsidence of peristaltic activity. The correct diagnosis was 
made by gastroscopy and repeated roentgenologic study. The underlying 
mechanism is not established, but it is presumed to be gastric spasm with in- 
creased contractility of the muscularis mucosae. 
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CRITERIA FOR GASTROSCOPIC EXAMINATION IN THE ARMY 

Donald T. Chamberlin, M.D., F.A.C.P. 

In the Army tlie patients selected for gastroscopic examination fell into three 
groups; first, those witli %vell defined intragastric lesions seen by radiography, 
who were examined for confirmation, for teaching purposes, and to gain per- 
sonal experience; second, those patients with suspicious or ill-defined lesions in 
the stomach, who were examined in an effort to make a more positive diagnosis; 
and third, and most important, the group who had persistent, disabling symp- 
^ toms and normal roentgenologic findings. 

The criteria were the same both here at home and overseas. In previous 
papers I have shown the results of our experiences at Lawson General Hospital, 
Atlanta, Georgia. The records of the soldiers there examined are not available 
to me at this time, and the present report is of a group of 168 soldiers seen at the 
103rd General Hospital in England during a period of about nine months, from 
September, 1944 to May, 1945. Sixty-six of this group had S 3 anptoms e^dstmg 
prior to combat, and 102 suffered their initial s 3 miptoms during service in bat- 
tle. Table 1 shows the total numbers with their gastroscopic diagnoses. It is 
of interest to note that the patients in the ''old'’ group had had their symptoms 
for an average of five years regardless of the gastroscopic diagnosis. 

One himdred and thirty-four patients were examined who had normal find- 
ings by radiography. All of these soldiers had persistent disabling s 3 rmptoms 
referable to the upper abdomen. Their length of illness varied from a few 
weeks to several years but in all cases the symptoms were severe enough to 
cause them to be evacuated from the active zone back to general hospitals. 

The psychiatrists in all the hospitals in the rear area were overwhelmed with 
patients with severe psychosomatic symptoms. It was in such cases that the 
gastroscope was most useful, both in reducing the work of the psychiatrists and 
m preventing some patients with organic changes of sufficient severity to ac- 
count for the symptoms from getting tagged with the — to them, and to many 
employers — stigma of the diagnosis of psychoneurosis. 

Table 2 shows this group with their diagnoses. Ninety of the group were 
sent to the psychiatrist for disposition and the rest were treated by the medical 
service; many of them returned to duty. It is worthy of note that only one of 
,the eleven gastric ulcers in the series was diagnosed by gastroscopic examina- 
tion alone, and that we were able to find the ulcer in the other ten which were 
demonstrable by X-ray. 

The mucosal changes in the other cases of this group were of sufficient sever- 
ity to account, in our opinion, for the symptoms present. Minor mucosal 
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changes were disregarded as witliin normal limits. It was only when there 
were definite, wide-spread and severe changes present that a diagnosis of 
gastritis was made. Furthermore, I insisted that a clinical diagnosis of gas- 
tritis should not be made unless it was confirmed by gastroscopy, and that a 
radiological diagnosis of gastritis was insufilcient. 

Table 3 shows the correlation of gastroscopic and radiographic findings in Ihe 
group with positive X-ray studies. Patients with duodenal ulcer were consid- 
ered to have a normal stomach radiologically for the purpose of this study, and 


TABLE 1 


GASTSOSCOFIC DIAGNOSIS 

ONSET PEIOR TO 
COMBAT* 

ONSET DURING 
COMBAT 

TOTAL 

Carcinoma 

0 

1 

1 

Chronic superficial gastritis 

9 1 

12 

21 

Atrophic gastritis 

5 

0 

5 

Hypertrophic gastritis 


10 

20 

Gastric ulcer 

4 

7 

11 

Normal stomach 

35 

66 

101 

Unsatisfactory 

3 

6 

9 

Total 

66 

102 

168 


* Average duration of symptoms in “old” cases 5 years. 


TABLE 2 

Patients with negalive X-ray studies with persistent symptoms. Total 134* 


Normal stomach 90 

Chronic superficial gastritis 13 

Atrophic gastritis ’ 5 

Hypertrophic gastritis 15 

Gastric ulcer 1 


* 44 patients with mucosal changes severe enough to account for their symptoms. 

are not mentioned as such, except when the radiologist found concomitant 
intra-gastric changes. 

The majority of patients in this series were referred from other hospitals, 
where, in many cases the medical officer designated as radiologist was inexperi- 
enced. For this reason we requii-ed the films to accompany the patient to the 
103rd General Hospital. Whenever we disagreed with the X-ray diagnosis 
previously made, a note to that effect was sent back with the patient’s record. 
There were several cases of “gastric ulcer” referred to us, in which we could 
neither find the crater in the films nor see it on gastroscopic examination. In 
the analysis of this series these were considered as having normal X-ray films. 
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The correlation -was most accurate in the cases of hypertrophic gastritis and in 
the ten ulcer cases where the crater was seen in the films. In the five cases in 
which a polyp was diagnosed by X-ray, I was doubtful about it on the films and 
could not find it with the gastroscope. 

Thirteen patients were examined whose presenting complaint w'as haema- 
of recent or old occurrence. In five of these, no cause could be found, 
but in the other eight, there were changes wide-spread enough to account for it, 
though no actively bleeding areas were found. , Table 4 lists these cases. 
Seven patients with recurrent malaria were examined because of persistent 

TABLE 3 


PIAGNOSXS 


gastkoscopic diagnosis 

Crater 

Hyper- 

trophic 

rugae 

Gastritis 

Polyp 

Greater 

curvature 

lesion 

Nonnai 

0 

5 ^ 

1 

1 

0 

Chronic superficial gastritis 

2 

2 

2 

0 

2 

Atrophic gastritis, 

0 

0 

0 

0 

0 

Hypertrophic gastritis 

1 1 

3 

4 

0 

0 

Carcinoraa 

0 

0 

0 

1 

0 

Gastric ulcer 

10 

0 

0 

0 ! 

0 



TABLE 4 

Baemaiemesis — 13 patients 


DIAGNOSIS 

1 

ONSET moa TO COXtBAT 

ONSET DtrWNO COllBAT 

Normal 

1 

4 

Hypertrophic Gastritis 

1 

5 

Chronic Superficial Gastritis 

0 

\ 

Atrophic Gastritis 

1 

0 



nausea and vomitmg. Three of these had chronic superficial gastritis, and in 
four the stcmach was normal. These cases are recorded here only as a matter 
of interest and no inference is made regarding the relationship of gastric 
mucosal changes to recurrent malaria. 

CONCLUSION 

The analysis of the gastroscopic findings in this small series of cases demon- 
strates that the greatest usefulness of tlie gastroscope in militar 3 ’ service lies 
in the scrutiny of those cases w'ith severe disabling digestive symptoms without 
cause demonstrable by other methods. More accurate disposition of such 
cases is possible, and many patients can then be treated medically and their 
condition improved sufficiently so that they can return to duty. 
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SUMMARY 

1. The gastroscope was used in the army on three classes of patients; a, those 
with typical intra-gastric disease who could be used for teaching purposes; b. 
those with obscure or doubtful lesions, for more accurate diagnosis; and c. 
those without roentgenologically demonstrable disease, in order to make a 
diagnosis. 

2. An analysis of 168 cases is made. 

3. By use of the gastroscope certain patients may be spared the tedious effort 
of psychotherapy and the stigma of the diagnosis of psychoneurosis. 



AMEBIASIS: OBSERVATIONS IN AN ARMY GENERAL HOSPITAL 

IN INDIA* 


Kendall A. ELSOir, M.D., Arthur M. Rogers, M.D., and Francis C. Wood, M.D. 
From (he Medical Clinic of (he Eospital of the University of Pennsylvania, Philadelphia, Pennsylvania 

INTRODUCTION 

Amebiasis was oae of the chief medical causes for disability in the China- 
Burma-India theatre. In the 20th General Hospital, located on the north- 
eastern India-Burma border at Ledo, Assam, well over 1000 cases were seen in 
a 2 year period. The diarrhea-dysentery group as a whole ranked third as a 
cause for admission to the Medical Service, amebiasis constituting 45 per cent 
of this group. 

During the early months of operation limitations in time, personnel and 
equipment did not permit a planned study of amebiasis. As the facilities im- 
proved a group of dysentery wards was established which made possible more 
careful and detailed study of all cases coming under our personal supervision. 
It is the purpose of the present communication to describe some of the outstand- 
ing impressions which resulted from a large experience gained during the 
exigencies of military practice, and to present data derived from a detailed 
analysis of 382 cases occurring, without a fatality, in American soldiers in the 
21 month period from April 1943 to January 1945. 

Classification: 

Our cases fell into 6 main groups, as follows: 


I. Amebic dysentery (primary attack)^ 


258 

a. Acute (symptoms less than 1 week) 

93 


b. Subacute (symptoms 1 to 4 weeks) 

72 


c. Chronic (symptoms over 4 w eeks) 

93 


II. Recurrent amebic dysentery 


10 

III, Mixed dysentery', amebic and bacillary 


8 

IV. Amebic hepatitis 


30 

V. Amebic hepatic abscess 


4 

VI. ” Asymptomatic” amebiasis 


72 

Total . 


382 


• Presented at the meeting of the American Gastroenterological Association, May 24 and 25, 1946, 
Atlantic City, Nc\% Jersey. 

» The terms ‘‘acute”, “subacute” and “chronic” are used in this paper to designate the duration 
of symptoms prior to hospitalization, not the suddenness of onset or the seventy of the disease. 
Most of the cases with a fulmmaling onset appear in the“acute” group because the seventy of symp- 
toms brought the patient to the hospital shortly after the illness began. 
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1. AMEBIC DYSENTERY 

A study of tables 1 and 2 indicates that regardless of the duration of the dis- 
ease the presenting symptoms of amebic dysentery were the frequent passage 

TABLE 1 


Symptoms recorded in 25S cases of amebic dysentery 



Acute 
(93 CASES) 

BUD ACUTE 
(72 CASES) 

CHRONIC 
(93 CASES) 

Average duration (days) 

Maximum no. stools per day (average) before 

3.6 

16 

80 

hospitalization 

8 

10 

9 

Loose stools 

86 (92%) 

71 (98%) 

91 (98%) 

Abdominal pain 

68 (74%) 

51 (72%) 

' 65 (70%) 

Blood in stools 

35 (38%) 

57 (80%) 

61 (65%) 

Mucus iu stools , 

3J (34%) 

44 (61%) 

59 (63%) 

Nausea, vomiting, anorexia 

27 (29%) 

. 12 (17%) 

12 (13%) 

Fever 

19 (21%) 

9 (12%) 

9 (10%) 

Tenesmus 

3 ( 4%) 

8 (11%) 

9 (10%) 

ChiUs 

9 (10%) 

5 { 7%) 

2 ( 2%) 

Weight loss 

0 

3 ( 4%) 

14 (15%) 


TABLE 2 


Physical signs in 25S cases of amebic dysentery 


' 

ACUTE 

(«) 

SUBACUTE 

(72) 

CffRONIC 

(93) 

Admission temperature (average) 

99.3 

98.6 

98.8 

99.5 

68 (73%) 

9 

Mnximum temp, in hn<;p. (average) 

100.2 

99.4 

No fever nver 99° 

49 (52%) 

1 

8.S 

57 (80%) 

9 

Duration of dysentery after admission (days) 

(avp ^ 

Max. no. of stools per day after admission 
(ave.^ 

6 

6.5 

1 

1 5.5 

Abdominal tenderness 

Left lower quadrant 

45 (48%) 

35 (35.5%) 
21 (22.5%) 

9 ( 9%) 

10 (10.7%) 
21 (22.5%) 

0 

36 (50%) 

25 (34.5%) 
10 (14%) 

22 (30.5%) 

7 ( 9%) 

52 (56%) 

Right lower quadrant 

54 (58%) 

14 (1S%>) 

Generalized 

Kepatic . - T T 

18 (19%) 

Other 

6 (6.5%) 

Hyperactive peristalsis 

15 (20%) 

0 

0 

Malnutrition 

6 (6.5%) 

Number of cases with negative physical exam- 
ination 

34 (37%) 

32 (45%) 

39 (42%) 



of loose stools, usually containing blood and mucus, associated with cramp-like 
abdominal pain. Fever, chills, nausea, vomiting and tenesmus were excep- 
tional. On physical examination approximately 40 per cent of the patients 
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had no significant abnormalities, in the remaining 60 per cent low grade fever, 
abdominal tenderness, most commonly in the left or right lower quadrant but 
often generalized, usually constituted the only positive signs. The maximum 
number of daily bowel movements during hospitalization was, on the average, 
only 6. Dehydration and malnutrition were strikingly absent. Amebiasis 
was not a prostrating disease. Only an occasional patient considered himself 
ill enough to stay in bed, the majority remaining ambulatory throughout their 
illness. 

A mere tabulation of tlie symptoms and signs, with their relative frequencies, 
fails, however, to convey the impression of what in our experience was an out- 
stancfing characteristic of amebic dysentery, i.e. the extreme variability in the 
severity of the disease. At one extreme were 10 per cent of the group who 
described having from 10 to 30 stools a day associated with nausea, vomiting, 
severe abdominal pain, chills and fever. On admission an individual in this 
category might have a temperature of 104®F., extreme abdominal tenderness, a 
leukocytosis of 20,000, and an almost hourly evacuation of bloody feces. Such 
a clinical picture was indistinguishable from that of acute bacillary dysentery. 

At the other extreme was a group of patients who were almost as)rmptomatic. 
They had come to the hospital in many instances because of some other illness 
or because of an injury. A routine stool examination disclosed E, histolytica, 
and only after close questioning was a history of mild, chronic diarrhea ob- 
tained. In civilian practice these patients would not have sought hospitaliza- 
tion for their abdominal complaints. It was often difficult to decide whether 
they should be classified as asymptomatic carriers or true cases of dysentery. 
They were afebrile, normal on physical examination, and were passing only 1 
or 2 stools daily. Between these two extremes were so many intermediary 
variations that the ^‘average” case of amebic dysentery is difficult to describe. 

A further characteristic of amebic dysentery deserves consideration. Four- 
teen per cent of the '^chronic’’ group, i.e. with s 3 nnptoms for several months 
before hospitalization, stated that prior to admission they had frequently had 
20 or more stools daily. One would expect that diarrhea or dysentery of this 
severity would soon result in prostration. It was an outstanding fact, however, 
that the constitutional symptoms associated with amebic dysentery were often 
so minimal, and the disability produced by it so slight that in spite of the great 
frequency of bowel movements general health was unimpaired for many 
weeks. 


Laboratory Jiiidings 

Stool examinaimh The stool in amebic dysentery characteristically con- 
sisted of semi-formed fecal material surrounded by blood and mucus. In the 
more acute cases the stool was often water}% but consisted primarily of feces. 
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This was in contrast to acute bacillary dysentery where odorless, blood-tinged 
mucus without any trace of feces was characteristically observed after the first 
day. This difference in the gross appearance of the specimens often suggested 
a correct differential diagnosis between these two diseases, but could not 
always be relied upon since in the very acute cases of amebic dysentery the 
stools were occasionally indistinguishable from those of bacillary dysentery. 

The importance of the careful and prompt selection of the stool specimen in 
facilitating the laboratory diagnosis of amebic dysentery has been emphasized 
repeatedly, and deserves further mention here. Motile amebae were found 
most- frequently in the bloody mucus surrounding the stool rather than in the 
fecal material itself, and much unnecessary work could be eliminated by 
examining only that portion of the stool. Since not every stool from a given 
patient with amebic dysentery contained blood and mucus it was found pref- 

TABLE 3 


Laboratory findings in 258 cases of amebic dysentery 



ACUTE 

(93J 

SUBACUTE 

(72) 

CHRONIC 

(93) 

Stool Examination 




Trophozoites of E. histolytica 

93 (100%) 

72 (100%) 

93 (100%) 

Trophozoites found on 1st. exam 

67 (72%) 

46 (65%) 

70 (75%) 

Blood Examination 




Hemoglobin (average) 

13.8 gms. 

14.9 gms. 

15 gms. 

WBC per cu. mm. (a-verage) 

8,800 

10,000 

8,800 

Polys % 

63 

65 

64 

Lymphs % 

32 

30 

30 

Monos % 

' 2 

2 

3 

Eosin % 

3 

3 

3 


erable to limit the microscopic examination to those which did. It was further 
observed that the percentage of positive stool examinations was materially 
greater when liquid or semi-liquid feces was obtained. We, therefore, adopted 
the policy of administering a cathartic to those patients, encountered with 
surprising frequency, who were suspected of having amebic dysentery but who 
were passing solid stools. 

A positive laboratory diagnosis was made on the first direct stool examina- 
tion in approximately 70 per cent of cases (table 3). In the remaining 30 per 
cent from 2 to 5 examinations were required. If 5 careful examinations of 
properly selected material failed to reveal E. histolytica the chance of success 
on subsequent examinations was very small. 

Bhod examination. The data in table 3 require no elaboration. It will 
be observed that only in acute amebic dysentery was there any evidence of 
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anemia, and this was not severe enough to be of clinical significance in the 
average patient. The absence of leukocytosis, or disturbance in the differen- 
tial count was striking. Eosinophilia was not a characteristic finding in amebic 
dysentery. While eosinophile incidence of 20 per cent was occasionally 
observed other causes, especially intestinal parasites, were frequently present. 

Proctoscopic findings. The proctoscopic findings in 39 patients with amebic 
dysentery who were examined prior to, durmg, and on completion of treatment 
were analyzed for the present report. In 32, or 82 per cent, definite abnormali- 
ties were observed (table 4). They were, in general, clear-cut and easily visible 
in those individuals who were having active dysentery. The character of the 
lesions bore no apparent relationship to the duration of the disease prior to the 
treatment. The most typical lesion was a small, shallow, irregular idceration 
from 2 to 4 mm. in diameter, surrounded by a narrow zone of erythema and 


TABLE 4 

Proctoscopic firtdings in 39 cases of amebk dysentery 



ACUTE 

' (6 CASES) 

I SUBACUTE 

1 (7 CASES) 

I CHSONIC 

1 (26 CASES) 

TOTAI. 

1 (39 CASES) 

1 

Positive findings 

(a) Mild, inflamed areas with mucus 

5 (83%) 

7 (100%) 

20 (77%) 

32 (82%) 

and blood only 

(b) Moderate; shallow ulcerations or 

1 

1 

0 

2 

erosions 

(c) Severe, deep ulcerations, extensive 
membranous exudates or stric- 

2 

5 

i 

16 

23 

tures 

2 

1 i 

4 

7 

No positive findings . . 

1 (17%) ; 

0 (0%) i 

6 (23%) 

7 (18%) 


usually covered with a thin gray, membranous exudate, which bled easily on 
trauma. These lesions were multiple, as many as 4 or 5 being seen in one field 
of vision, and were most numerous in the rectum and rectosigmoid. This 
type of superficial ulcer was quite constant in appearance from patient to pa- 
tient, and was sufficiently characteristic of amebic dysentery to suggest the 
diagnosis at a glance even though a positive diagnosis was made only after 
microscopic demonstration of amebae. Less frequent though of greater clinical 
import were larger, deeper ulcers, frequently solitary. These lesions were from 
1 to 2 cm. in diameter as a rule, and were covered with an adherent gray mem- 
brane. The extent and depth of the ulcers was usually apparent only when 
the membrane had sloughed away after a few days of treatment. Both types 
of ulcerative lesions were clearly circumscribed and the intervening mucosa 
was usually essentially normal. In only 3 instances a diffuse inflammation of 
the rectal mucosa was obscrv'ed. 
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In 22 of these 39 patients an attempt was made to recover motile amebae 
from' the ulcerative lesions. It was successful in 17 instances. The method 
of choice was the use of a 1.0 c.c. pipette furnished with a small aspirator. The 
tip of the pipette was placed directly on the lesion under proctoscopic observa- 
tion, and with mild suction a few cu. mm. of fluid were aspirated from the base 
of tlie ulcer. Immediate examination of this material frequently revealed 
motile amebae in patients in whom repeated stool examinations had been 
negative. 

The response of the ulcerative lesions to treatment was observed by repeated 
proctoscopic examination. After 2 or 3 days motile amebae were no longer 
obtainable from tlie shallow ulcers, which healed rapidly. After 10 to 14 days 
of treatment usually no trace of these lesions was visible. The deeper ulcers 
healed more slowly, requiring 4 to 6 weeks. White stellate scars sometimes 
remained at the site of the deeper lesions. Two patients with large, deep rectal 
ulcers developed rectal strictures. The first patient was examined prior to 
and frequently during the course of treatment. On admission he had an exten- 
sive granulomatous ulcer between the second and third plica semilunaris 
involving the entire circumference of the rectum. Biopsy revealed amebae 
invading the tissue. ,The^ ulcerative lesion gradually disappeared after two 
months of treatment, leaving a stricture which would not permit the passage 
of a proctoscope. When the patient left the hospital a month later to return 
to the U. S. the stricture was stfll present. A report several months later stated 
that the lesion had disappeared, and that the soldier had returned to duty. 

The second patient was first examined several weeks- after treatment had 
been begun. A large ulcer was seen at the level of the first plica semilunaris. 
As healing occurred the bowel lumen became markedly constricted, and the 
stools were ribbon-like. He was stiU under treatment several months after his 
return to the U. S. Both patients had a negative Frei test. 

T/ie Barium Enema. The colon was visualized radiographically in 92 pa- 
tients with amebiasis. The results will be reported elsewhere (1). Twenty- 
one of the patients had irritability of the colon. In 7 this was particularly 
noted in the cecum, but the observed changes were in no way diagnostic. In 
only two instances could the radiological diagnosis of mucosal ulceration of the 
colon be made, and the barium enema failed to reveal the rectal ulcerations 
which were easily observed by proctoscope. In our opinion barium enema 
examination did not yield sufilcient information to justify its adoption as a 
routine procedure in uncomplicated. acute dysentery. 

Differential diagnosis. In this locality, the diseases which had to be differ- 
entiated from amebic dysentery were bacillar}’' dysentery, idiopathic diarrhea, 
the dysentery of malaria, and diarrhea from parasitic infestation, notably 
hookworm disease and strongyloidiasis. As indicated earlier, the acute form 



AMEBIASIS: IN AmY HOSPITAL IN INDIA 


141 


of amebic dysentery could not at times be distinguished clinically from bacil- 
lary dysentery. Usually, however, the onset of amebic dysentery was less 
violent, the symptoms had existed for weeks rather than for hours, the maxi- 
mum number of bowel movements per day was characteristically 5 to 10 rather 
than 15 to 20, as in bacillary dysentery. High fever, prostration, and intense 
abdominal pain were less frequent, the leukocyte count was more apt to be 
normal or only slightly elevated, the stools, as stated earlier, consisted pri- 
marily of feces rather than of odorless, bloody mucus. Bacillary dysentery 
tended to subside promptly whatever the method of treatment, while amebic 
dysentery usually continued unabated or only slightly improved until spedhc 
treatment was instituted. Idiopathic diarrhea could usually be distinguished 
by its more explosive onset, by its tendency to affect simultaneously a number 
of men in the same organization, by the absence of blood in the stools and by 
its rapid subsidence within 24 to 48 hours. Malaria was occasionally asso- 
ciated with bloody dysentery. The abrupt onset of chills, a remittent fever of 
104°F. or above, headache and generalized bone, joint and muscle pains were 
so characteristic of it, and so atypical of amebic dysentery that their differen- 
tiation was not difficult. Hookworm disease and strongyloidiasis frequently 
gave rise to low-grade generalized abdominal pain and diarrhea. These dis- 
eases did not cause bloody stools and the abdominal symptoms were usually less 
obviously colonic in origin, consisting rather of generalized or upper abdominal 
discomfort, with indigestion. 

^^ClinicaV^ amebic dyscftiery. In spite of painstaking diagnostic effort we 
frequently encountered patients in whom the diagnosis of amebic dysentery 
was suspected on clinical grounds but was never verified in the laboratory. In 
70 cases not included in this analysis we were obliged to make a diagnosis of 
‘‘clinicar^ or “probable” amebic dysentery, hence in 21 per cent of the patients 
with the clinical picture of. amebic dysentery, the diagnosis remained uncon- 
firmed by laboratory studies. These patients did not differ from those de- 
scribed above. They suffered from dysenteiy of vaiying severity, many had 
blood and mucus in their stools, some gave a history of previously proved 
amebic dysentery, the majority had low-grade fever and abdominal tenderness. 
The discovery’' of rectal ulcers on proctoscopy suggested amebiasis in two in- 
stances. In spite of the suggestive clinical syndrome, repeated stool examina- 
tions, as many as 10 in some instances, failed to reveal E. histolytica. After 
making as thorough a diagnostic search as was feasible under the circumstances 
wc proceeded witii anti-amebic therapy. The results of treatment were not as 
satisfactor)’ in tlris group as in proved cases of amebic dysentery, suggesting 
that tile clinical diagnosis was in error in some instances. The large size of 
this group of “probable” cases indicates the frequency with which a clear-cut 
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diagnosis in diarrheal-dysenteric diseases could not be made even after careful 
study. 

The treatment of amebic dysentery. Emetine hydrochloride, 0.065 gm, (1 
grain) daily, administered either intramuscularly or subcutaneously, for 7 to 9 
days, together with carbarsone, 0.250 (4 grains) three times daily, by mouth 
for 10 days, were used in the great majority of cases (table 5). Vioform, 0,250 
gm. (4 grains) 3 times daily by mouth for 1 week, following the course of eme- 
tine and carbarsone, was employed in approximately 10 per-cent of the pa- 
tients. Chiniofon was rarely used, being unavailable in the early months, and 
frequently producing abdominal cramps, indigestion and an increase in the 
niunber of stools. 

The intramuscular injection of emetine was practically uniformly followed 
by pain for several days at the site of injection. This was often quite severe, 
and was occasionally followed by local induration, redness and swelling. The 


TABLE 5 

Treatment of 258 cases of amebic dysentery 



AcxmE 

(93) 

smACxm: 

(72) 

CEJiomc 

(93) 

Emetine Hcl. total average dose (grains) 

i 

7.4 

7.3 

7.0 

Carbarsone total average dose (grams) 

6.4 

7.0 

7.5 

Duration of dysentery after beginning treat- 




ment (days) 

8.5 

9 

9 

Duration of hospitalization (days) 

17 

18 

19 

Condition on discharge 

j 



Well, 231 (90%) 

84 (90%) 

66 (91%) 

81 (87%) 

Improved 27 (10%) 

i 9 (10%) 

6 ( 9%) 

12 (13%) 


inflammation was treated by the application of heat. In no case did abscess 
formation occur. Emetine injected subcutaneously seemed to produce less 
local irritation and the drug was preferably administered by this route. An 
occasional patient became nauseated following the injection of emetine. This 
could usually be avoided by giving the drug in 2 daily doses of 0.030 gm. (gr. 
I). This practice was otherwise considered undesirable since it doubled the 
number of painful injections. 

The potential toxicity of both emetine and carbarsone is well recognized. 
We were on the alert for clinical evidences of it and found none. The toxic 
efiects of emetine on the myocardium have been especially emphasized. In 
no instance did cardiac symptoms or signs develop to suggest the diagnosis of 
emetine poisoning. The patients were restricted to the wards early in the 
disease but if symptoms were mild they were not kept in bed while emetine 
medication was in progress. The majority of patients was ambulatory 
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throughout hospitalization without evident ill effects. Carbarsone was uni- 
formly well tolerated and produced no detectable toxic effects. 

Early resuHs of ireaimenL The immediate results of treatment were highly 
satisfactory, the control of symptoms was usually prompt, and in many in- 
stances dramatic. The dysentery was completely controlled in 8 or 9 days on 
the average. Ninety per cent of the patients were regarded as well on dis- 
charge and the remaining 10 per cent were improved. Proctoscopic studies, 
described earlier, bore out the clinical impression that a single course of treat- 
ment usually resulted in complete healing of the colonic lesions during hos- 
pitalization. Post-treatment stool examinations were uniformly negative for 
cysts or trophozoites of E. histolytica. The immediate results of treatment, 
judged by the rapidity with which the dysentery subsided, the duration of 
hospitalization and the condition of the patient on discharge, were equally 
good whatever the duration of s)nnptoms prior to treatment. It is recognized, 
however, that our series did not indude extremely chronic cases, which are 
known to be resistant to treatment. 

Late results of ireaimenL A follow-up examination was made of 84 men who 
had previously been treated for amebic dysentery in this hospital from 3 to 23 
months (ave. 11 months) previously. The study consisted of (a) a detailed 
history of bowel habits, subsequent attacks of diarrhea or dysentery, the recur- 
rence of abdominal pain, or rectal complaints, rehospitalization or attendance 
at sick call and changes in weight, (b) physical examination with particular 
attention to abdominal tenderness and hepatic enlargement, (c) proctoscopic 
examination, (d) blood count, (e) examination of the stool by the direct and 
concentration methods. The results are summarized in table 6 and require 
little comment. No instance of clinical relapse or recurrence was found. All 
but one soldier conridered himself cured. The frequent interim history of 
abnormal bowel habits, and periods of abdominal pain and diarrhea might 
suggest that complete cure had not occurred. However, the incidence of these 
complaints was no higher than in a similar group of well soldiers in this locality, 
where recurrent non-specific diarrhea was almost the rule. In American troops 
in this area the cyst carrier rate was known to be 10 per cent, so that the 3 per 
cent incidence of carriers in this small group was lower than usual. 

Further evidence of the efficac}’’ of treatment was available from an analysis 
of the cases returned to the United States because of amebiasis. In the first 
18 months covered by this report practically all patients from China, Burma or 
northeast India who were returned to the United States for medical reasons did 
so only after evaluation in tliis hospital. Therefore, in addition to our own 
patients we saw any of those from other hospitals Trho were considered unfit 
for duly because of amebiasis or its complications. It is noteworthy that in 
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the entire two year period only 6 patients were returned to the United States 
for this reason. The standard treatment of amebic dysentery was, therefore, 
considered to be highly satisfactory in terms of both immediate and late 
results. 


II, RECtmiJENT AMEBIC DYSENTERY 

In only 4 per cent of all cases of amebic dysentery were recurrences observed. 
This group consisted of 10 patients, 4 of whom had been originally treated in 

TABLE 6 


Total follow-up examinations 84 

Acute 35 

Subacute 20 

Chronic 29 

Total Tollow-up period 3~6 months 25 

6~12 months 24 

12-23 months 35 

History — ^Abnormal bowel habits 9 

Periods of diarrhea 36 

Abdominal pain 19 

Sick call attendance 7 

Weight — loss 6 

gain 45 

Hospitalization for diarrhea 1 

Physical Examination — Liver palpable 3 

Liver tender 1 

Colon tender 10 

Stool Examination — ^Trophozoites of E. Histolyrica 0 

Cysts of E. Histolytica 2 

Sigmoidoscopic Examination — Active lesions 0 

Healed scars — definite 3 

possible 3 

Blood Examination — W.B.C. (ave.) 7,900 

Hb. (gms.) (ave.) 15,6 


Total with history or findings suggesting a recurrence of amebic dysentery or chronic dysentery 
during tlie follow-up period 


t 

this hospital, the remaining 6 had previously been treated elsewhere. In half 
of the cases no doubt of the diagnosis of recurrent amebic dysentery existed, 
since the initial course of treatment had not eradicated the disease. In the 
others an asymptomatic period of several weeks had followed the initial treat- 
ment. In spite of the possibility of re-infection in this latter group it seems 
preferable to regard the dysentery as recurrent. The symptoms, physical 
signs and laboratory studies on readmission did not differ significantly from 
those already described. In every instance the stools contained trophozoites 
of E. histolytica. 
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The details of the treatment of the initial attack were unfortunately avail- 
able in only 4 patients treated originally in this hospital, the remainder had 
been hospitalized elsewhere and were unaware of their exact treatment. Three - 
of the 4 patients initially treated by us had received the standard course of 
emetine and carbarsone, 1 had received carbarsone only, in an inadequate dos- 
age, Since the treatment of amebiasis was thoroughly standardized by direc- 
tives from the Surgeon General we assumed that the patients treated elsewhere 
had received adequate therapy. In this small group, therefore, the usual 
treatment resulted in therapeutic failure. The fact that it constituted so few 
cases further emphasizes the fact that the usual treatment was very satis- 
factory. 


in. inXED DYSENTERY, AMEBIC AND BACIXI.ARY 

Infection both with amebae and one of the bacillary dysentery group was 
encoimtered in 8 instances. In 5 the onset of dysentery was sudden, with fever 
and abdominal cramps, characteristic of bacillary infection and the subsequent 
course likewise suggested bacillary dysentery. The amebiasis did not detect- 
ably influence the initial clinical picture or the rate of recovery. Two patients 
presenting the picture of amebic dysentery, with no fever and very mild diar- 
rhea, might have been Shigella carriers. One patient, admitted with amebic 
dysentery, developed acute bacillaiy dysentery during hospitalization, so that 
the two diseases were consecutive rather than concurrent. In this small group 
the combination of diseases did not appear to aggravate the symptoms of either, 
to complicate the treatment or to prolong hospitalization. All cases responded 
well to anti-amebic drugs and sulfonamides, and the average period of hos- 
pitalization was 18 days, exactly that of the usual case of amebic dysentery. 

IV. AMEBIC HEPATITIS 

This manifestation of amebiasis was diagnosed 30 times in our series of cases. 
The patients fell into 2 distinct groups, 15 in each: (a) those in whom hepatitis 
was the primary and outstanding clinical feature, and (b) those in whom it was 
an incidental finding in the course of dysentery. 

The patients in the first category presented a dramatic clinical picture which 
was characterized by the abrupt onset of severe symptoms. Intense pain in 
tire right upper abdomen, the epigastrium or in the right lower chest was the 
most frequent initial s>mptom. It was apt to be increased on deep inspiration, 
and was sometimes referred to the right shoulder, A history of chills and fever 
was common. It was outstanding that dysentery was not a usual symptom. 
Only 3 of our 15 patients gave a histoo" of dysenter}^ in the past or on admis- 
sion, It cannot be too strongly emphasized that a negative histoty in this 
regard by no means e.vdudes the possibility of amebic hepatitis. On physical 
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examination the patients appeared very ill. The majority had a tender mass 
in the right upper abdomen, with rigidity of the rectus muscle which made 
identification of the underlying mass difficult or impossible. The most useful 
single physical sign was the complaint of intense pain on bi-manual compression 
of the lower right thorax. On occasion this was accompanied by pain in the 
right shoulder. The right diaphragm was elevated in approximately one-half 
of the cases. In 2 instances a transitory friction rub was heard over the right 
lower chest. Jaundice was not present in any case. 

The average maximum temperature was 102°F.; 1 patient developed a tem- 
perature of 105°F. The average leukocyte count was 14,000; the maximum 
was 24,000. Strangely enough abnormality in the differential count was not 
usually observed. The stool examination revealed trophozoites of E. histolyt- 
ica in only 3 instances, and cysts in 1, although an average of 3 examinations 
was made. Intensive study of the stools prior to treatment was not feasible 
since most patients had no dysentery and the use of cathartics was considered 
inadSdsable. Decision respecting treatment could not be postponed for several 
days pending the results of stool exammations. Radiological examination was 
helpful in demonstrating elevation and limitation in motion of the diaphragm 
and in ruling out the possibility of a ruptured viscus. The most difficult 
diagnostic decision was whether or not the symptoms and signs were such that 
immediate surgical treatment was indicated. Ruptured peptic ulcer, acute 
cholecystitis, with or without rupture of the gaU bladder, non-amebic hepatic 
abscess, acute pancreatitis and appendicitis were the chief surgical conditions 
considered. Malaria, renal colic and pleurisy were among the non-surgical 
possibilities usually noted. Early in our experience with the clinical syndrome 
of acute amebic hepatitis it seemed at times inadvisable to delay surgical treat- 
ment long enough to permit a trial of anti-amebic therapy. As a consequence 
laparotomy was occasionally performed in cases where in all probability anti- 
amebic therapy alone was indicated. On the other hand, it was constantly 
necessary to guard against the assumption that the syndrome of fever, right 
upper abdominal pain and leukocytosis could safely be attributed to amebic 
hepatitis, since this decision usually implied that 2 or 3 days, vital from the 
surgical standpoint, would elapse before the results of medical therapy were 
finally evaluated. Our caution was increased by having encountered a patient 
with a ruptured peptic ulcer, and another with acute calculous cholecystitis, in 
whom a tentative diagnosis of amebic hepatitis had been made, and in whom 
delay in surgical treatment might have been extremely unfortunate. 

The diagnosis was necessarily made on clinical signs alone and its correctness 
was determined by the response of the patient to anti-amebic therapy. Eme- 
tine, 0.065 gm. (gr. 1) daily subcutaneously or intramuscularly for 7 to 10 days, 
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was administered as soon as the diagnosis was made. Carbarsone, 0.25 gm. 
(gr. iv) 3 times daily for 10 days by mouth, was given either concurrently or on 
completion of the course of emetine. Only rarely did the response to these 
drugs leave any doubt as to the true nature of the disease. Improvement was 
usually prompt and unmistakable. It was manifested by subsidence of fever, 
(chart 1), and decrease in the upper abdominal pain. The patients usually 
had a definite decrease in pain within 24 hours. Marked subjective improve- 
ment often preceded the subsidence of fever by 48 hours or more. Definite 
decrease in the size of the liver was usually noted, though this did not occur as 
promptly as did the loss of hepatic tenderness. The leukocyte count returned 
to an average figure of 9,000 on completion of treatment. The average period 
of hospitalization was 28 days, compared to 18 days for patients with amebic 
dysentery. 

The second group of patients in which mild hepatitis complicated amebic 
dysentery presented no particular problems in diagnosis or treatment. All 
patients in this category were admitted because of dysentery. Either on 
admission, or during hospitalization, it was observed that the liver was tender 
and usually slightly enlarged. The tenderness was best elicited by compres- 
sion of the ribs over the right lower thorax, by fist percussion over the hepatic 
area, or by deep palpation in the right upper abdominal quadrant. Attention 
was usually drawn to the possibility of hepatitis by the objective finding of 
hepatic tenderness rather than by the spontaneous complaint of pain. In 4 of 
the 15 patients the dysentery was proved to be amebic in origin, in the remain- 
der the diagnosis of amebiasis was based on the prompt subsidence of dysentery 
and the disappearance of liver enlargement and tenderness following a course 
of anti-amebic therapy. This condition presented no difficulties in diagnosis, 
did not discemably alter the favorable response to treatment or increase the 
period of hospitalization. It was, in short, of no great clinical significance. 

Late results of the treatment of amebic hepatitis were evaluated in 9 patients 
who were re-studied, on the average, 13 months following the original attack. 
Two patients had had recurrent attacks of diarrhea. Four had observed inter- 
mittent periods of right upper quadrant abdominal discomfort, especially on 
jarring, and in these individuals the liver was palpable 1 to 2 fingers breadths 
below the costal margin, and was tender on palpation. The physical examina- 
tion was otherwise uniformly negative. Blood counts, stool and proctoscopic 
examinations were negative in every case. The results of therapy in amebic 
hepatitis were not considered as satisfactor}'' as in amebic dysenter>^ Whether 
the residual s>miptoms and hepatic enlargement were indicative of persisting 
amebic hepatitis or were due to the presence of small hepatic abscesses is a 
matter of conjecture. 
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CASE Da^ oT disease 

Chart 1. The Epeect on the Temperature of Treatment with Emetine in Amebic Hepatitis 

A. Case 1, onset 9 March 1944 with right upper abdominal pain referred to the right shoulder; 
fever 104® on 10 March; admitted 13 March, acutely ill, temperature 102°. Examination showed 
marked tenderness and rigidity over the liver, udth tenderness on percussion and compression of the 
lower right thorax, and pain on deep breathing. The chest was clear by physical examination and 
x-ray. Motion of the right dome of the diaphragm was limited. The leukocyte count was 21,000. 
The stools were negative for amebae. Emetine 0,64 gm. (H) was administered on 15 March and 
daily thereafter for 8 doses, ^ Carbarsone 0.25 gm. t.i.d. was then given for 10 days. By 17 March 
the patient improved subjectively. By 18 March the temperature began to subside. On 22 March 
it reached normal and remained normal thereafter. He was discharged 4 April with slight tender- 
nep over the liver. He was seen on follow-ui> more than a year later (14 June 1945), having had no 
evidence of residual or recurrent amebiasis since discharge. 

B. Case 2, onset of dysentery 8 February 1944. Onset of epigastric pain 11 February. On deep 
breathing pain became sharp and was referred to the left shoulder. Admitted 13 February with 
temperature of 101®, marked tenderness and rigidity over the liver, pain on compression of the right 
lower thorax. WBC 19,500 vAth 59% polymorphonuclears. Stool positive for trophozoites of E. 
histolytica. Emetine 0.64 gm. (H) was administered on 13 February and continued for 10 days- 
Carbarsone 0.25 gm. t.i.d. was then given for 10 days. On 18 February sjrmptoms had improved. 
On 19 February the temperature subsided markedly. He became afebrile on 21 February and was 
discharged the 25th of March with some residual hepatic tenderness. 

^ He was seen on follow-up over a year later (17 June 1945). He had been well for 5 months after 
discharge. Then he began to have episodes of fairly sharp pain in the right chest below the nipple. 
The pain was usually of short duration. At present there is slight tenderness over the liver, no 
rigidity, no fever, no leukocytosis and no diarrhea. Stools are negative. Amebiasis cannot be 
proved, and definite evidence of hepatitis is lacking. 
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V. AMEBIC HEPATIC ABSCESS 

This complication was demonstrated in only 4 of 523 proved cases of amebia- 
sis in American soldiers. The incidence, 0.76 per cent, is in sharp contrast to 
that recorded elsewhere. Oschner and De Bakey (2) observed liver abscess in 
17.4 per cent of 1333 cases of amebic dysentery. Craig (3) found an incidence 
of 5 per cent, and Tao (4) 1.8 per cent in large series of cases of amebiasis. Our 
limited experience with amebic hepatic abscess warrants only brief comment. 
All of our patients presented the clinical picture, described above, of sudden, 
severe upper abdominal pain without dysentery but with high fever, marked 
leukocytosis and prostration. AH failed to make a satisfactory recovery after 
a course of anti-amebic therapy and surgical treatment was considered neces- 
sary. In only 1 of our 4 patients were the physical signs sufficiently localized 
to permit aspiration of the abscess without preliminary laparotomy. In the 
other 3 aspiration was carried out under direct visualization at the time of 
laparotomy. In 1 of these 3 surgical drainage of the abscess cavity was also 
instituted. In no case was more than 100 c.c. of pus obtained. Two patients 
made a complete recovery, 1 had 3 subsequent recurrences of hepatitis all re- 
sponding to anti-amebic therapy, but was unable to return to duty. The final 
patient returned to duty after a prolonged convalescence but several months 
later still had hepatic tenderness and leukocytosis indicative of residual 
hepatitis. 

In retrospect, it seems probable that these patients would have recovered 
with more prolonged anti-amebic therapy, thus avoiding surgical treatment. 
We are inclined to believe, however, tliat if surgical treatment for small ab- 
scesses such as these is considered necessary, it is preferable to aspirate them 
after preliminary laparotomy, since even under direct visualization their lo- 
cation was not at once apparent. This procedure also minimizes the possi- 
bility of overlooking multiple abscesses, the drainage of which is desirable. 

VI. “asymptomatic”amebiasis 

Positive evidence of amebiasis was discovered in 72 individuals who did not 
consider that they suffered from dysentery. Thirty-three had trophozoites 
and 39 had cysts of E. histolytica in their stools. Examination of the stools 
had been made for a variety of reasons. Some of the individuals tested were 
food handlers who were examined monthly. A large proportion were patients 
with some other illnc^ in whom e.xamination was either carried out as a routine 
procedure or was prompted by a suggestive past histor}^ of dysentery, by the 
development of mild diarrhea or abdominal discomfort, or by the discovery^ of 
cosinophilia, which resulted in a search for intestinal parasites. Symptoms 
of amebiasis were in no case a primary concern of these individuals, though 
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they were not entirely asymptomatic, since 38 per cent of the group gave a his- 
tory of previous attacks of diarrhea or dysentery, 30 per cent were having ab- 
dominal symptoms other than diarrhea when seen by us, 25 per cent had ab- 
dominal tenderness on palpation, and 11 per cent developed loose stools while 
in the hospital. These figures are believed to be higher than would have been 
obtained from a group of well soldiers, and they support the view that ame- 
biasis usually produces symptoms, often mild, but in most instances clearly 
discernible on close questioning. 


DISCUSSION 

The conditions of wartime practice in the field usually limited the opportuni- 
ties for carefully planned hospital and follow-up studies. Detailed clinical 
investigation was of necessity a secondary consideration except in special cir- 
cumstances. We are fully aware that our observations of amebiasis were in 
many respects subject to tliese limitations. Our present concepts of the dis- 
ease, although gained from a relatively extensive experience, might well re- 
quire revision had the opportunity existed for more intensive and prolonged 
study of our patients. For example, in the administration of emetine we found 
no evidence of toxicity. It is entirely possible that had it been feasible to make 
repeated electrocardiograms of aU patients receiving the drug some evidence of 
myocardial damage might have appeared. We can only report that in over 
1000 cases no cardiac symptoms or signs developed which suggested this pos- 
sibility in spite of the fact that the great majority of patients remained am- 
bulatory during treatment. 

Our data indicate that both the immediate and late resiolts of treatment were 
highly satisfactory. In our experience the problem of chronic, recurrent, eme- 
tine-resistant amebiasis was practically non-existent. Careful British observ- 
ers (5-9) take a far less sanguine view, based on experiences in the same theatre 
of war. The reasons for such divergent results cannot be surely identi- 
fied. The promptness and thoroughness of the treatment of the initial attack 
is a factor of recognized importance in avoiding chronicity. The average 
lengtli of stay in India and Burma was probably greater for British than for 
American troops, hence they were exposed to greater possibility of reinfection. 
Further, during the retreat from Burma in 1942, where many British cases 
originated, the treatment was necessarily delayed and often inadequate. It is 
probable that larger numbers of British than American troops were subjected 
to conditions favorable for the development of chronic non-specific post-amebic 
colitis. Future experience in Veterans Administration hospitals will reveal 
whether or not the problem of chronic recurrent amebic dysentery is greater 
than we now believe it to be. 

Our experience with amebiasis in a young and healthy segment of the 
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population has left us with certain outstanding impressions which may be of 
interest to those who, like ourselves, have heretofore encountered this disease 
only rarely in civilian practice. 

1. E. histolytica, whether because of strain differences or variations in the 
susceptibility of the host, differed tremendously in its pathogenicity. Two 
individuals might harbor motile trophozoites in the colon, 1 of whom was en- 
tirely asymptomatic while the other had a severe, fulminating dysentery. 
Between these extremes were clinical syndromes of all degrees of severity. 

2. In general amebiasis was a disease of the ambidatoiy patient. The great 
majority had relatively mild constitutional symptoms and were not confined 
to bed. This was in sharp contrast to bacillary dysentery which produced 
rapid prostration as a rule. 

3. Of all of the clinical manifestations of amebiasis, acute amebic hepatitis 
presented the most chaUenging problems of diagnosis and treatment. This 
was due primarily to the fact that the syndrome had to be distinguished on 
clinical grounds alone from a number of surgical conditions which required 
immediate operative intervention. 

4. Proper selection and examination of stools together with proctoscopy 
were of great importance in facilitating prompt diagnosis and adequate treat- 
ment. 

5. Present day treatment both in terms of immediate and late results was 
very satisfactory, though the conditions in which these observations were made 
did not permit a long-term evaluation of results, which must remain sub judice. 

SXJMMAnV 

In an Army general hospital in Assam India over 1000 cases of amebiasis 
were encomitered from April, 1943, to April, 1945. Of these, 382 cases occur- 
ring in Americans have been analyzed for this report. 

Amebic dysentery was observed in 258 cases. It was manifested by ab- 
dominal pain and the frequent passage of loose stools usually containing blood 
and mucus. The severity of the symptoms varied greatly. In the usual case 
the onset was relatively insidious, associated with cramp-like abdominal pain 
and the passage of S to 10 stools per day but unaccompanied by severe systemic 
symptoms. In a small proportion of cases the onset was acute, with high fever, 
leukocytosis, intense abdominal pain with 20 to 30 bowel movements daily. 
Whatever the mode of onset positive physical signs usually consisted only of 
abdominal tenderness, most frequently in the left and right lower abdominal 
quadrants. 

Proctoscopic examination revealed a variety of lesions and was considered 
very important in facilitating diagnosis and as a guide in therapy. 

If care was exercised to select that portion of the stool containbg blood and 
mucus positive laboratorj' diagnosis could be made on the first examination in 
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the majority of cases. If 5 examinations were negative further search was 
usually unavailing. 

Amebic dysentery in Assam and Burma had to be differentiated from bacil- 
lary dysentery, non-specific diarrhea, the dysentery of malaria, and diarrhea 
associated with parasitic infestation, notably hookworm disease and strongy- 
loidiasis. 

Emetine hydrochloride, given subcutaneously or intramuscularly, in a dose 
of 0,065 gm. (1 grain) daily for 7 to 10 days, concurrently with carbarsone 
or vioform by mouth in a dose of 0.250 gm. (4 grains) 3 times daily for 10 
days, constituted the standard method of treatment. The results of treat- 
ment, both immediate and late, were considered highly satisfactory,” A single 
course of treatment usually rendered the stools ameba free. 

The co-existence of amebic and bacillary dysentery was encountered in 8 
instances. The clinical picture was usually that of baciUary dysentery. The 
double infection did not constitute any special problem, did not prolong the 
period of hospitalization or interfere with the uniformly favorable outcome in 
both diseases. In 21 per cent patients with the clinical picture of amebic 
dysentery it was not possible, even after careful study to verify the diagnosis 
by laboratory methods, hence “clinical” or “probable” amebic dysentery re- 
mained a frequent diagnosis. 

Amebic hepatitis was encountered in 30 patients. In 15 it was a transitory, 
clinically unimportant complication of amebic dysentery. In the remainder 
it produced a dramatic clinical picture, the salient features of which were 
acute severe upper abdominal pain, usually without dysentery, high fever, 
leukocytosis, extreme pain on compression of the usually enlarged liver, and 
elevation of the diaphragm on the affected side. The syndrome had to be 
distinguished from that produced by perforation of a peptic ulcer, acute calcu- 
lous cholecystitis, or acute pancreatitis. The favorable response to anti- 
amebic therapy was usually proinpt and unmistakable. 

Amebic abscess was demonstrated in only 4 patients. In each the presenting 
clinical picture had been that of severe amebic hepatitis, but the initial clinical 
response to therapy had been incomplete, prompting surgical treatment. In 
every, instance the abscesses were small and were evacuated by aspiration car- 
ried out in 3 instances under direct observation after laparotomy. 

“Asymptomatic” amebiasis was encountered in 72 patients. Treatment 
witli carbarsone or vioform was very satisfactory. We were inclined to believe 
that the amebic infection was probably responsible for mild symptoms which 
had been disregarded by the patients. 

Acknowledgment: We wish to express our appreciation of the great assistance 
rendered by Capt. M. M. Carroll, A.N.C., in the compilation and analysis of 
the data presented. 
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OBSERVATIONS ON THE METHYLENE BLUE TEST FOR BILE 

PIGMENT IN URINE ' 


William F. Lipp, M.D. and Alfred R. Lenzner, M.D. 

From the Department of Medicine of the University of Bu_ffalo, and the Buffalo General Ilospital, Buffalo, 

New York 

INTRODUCTION 

The methylene blue test (1) has been proposed as a simple metliod for the 
detection of bilirubin in urine. Most communications record its value in the 
early diagnosis of infectious hepatitis or in dystrophies due to hepatotoxic 
agents where it has been reported to become positive before the appearance 
of clinical icterus. Although the exact mechanism of its action is not imder- 
stood, some studies suggest that tlie blending of pigments is more important 
than a chemical reaction in producing the color change from blue to green which 
consititutes a positive test. Although there is reason to believe that the test is 
not specific for bile pigment, practically, in health or disease there are few 
pigments that will appear in the urine in sufficient concentration to give a mis- 
leading positive test. At the present time there does not seem to be a satis- 
factory method for the detection of small amounts of bilirubin in urine. The 
so-called “foam” or “shake” test is perhaps most widely used. 

Most reports on the use of the methylene blue test stress the infrequency of 
false positive readings in long series of cases. It was the purpose of this study 
to explore the possibilities of false negative tests by attempting a correlation 
between the serum bilirubin and the reading of the methylene blue test. It 
should be remembered that there are several physiological variables, such as 
possible variations in the renal threshold, that donot permit a fixed and pre- 
dictable equilibrium among the serum level of bilirubin, the degree of clinical 
icterus, and the amount of bile pigment in the urine. 

MATERIAL AND METHODS 

Simultaneous determinations of serum bilirubin and examinations of urine 
with methylene blue were made on a group of 175 patients, including a number 
with jaundice (of both intrahepatic and extrahepatic types) and liver disease 
without jaimdice. Two hundred and eight determinations were made. Speci- 
mens were obtained at approximately the same time in the morning, before 
breakfast. Serum bilirubin values were determined according to a modifica- 
tion of the method of Thannhauser and Anderson (2). The modified methyl- 
ene blue test was performed according to the technique of GeUis and Stokes 
(3). The dye, a 0.2 per cent aqueous solution of methylene blue chloride, was 
added dropwise to 5 cc. of urine. Pipettes were used which delivered 20 drops 
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o: the solution p^cr oibic ccntixctcr. If a green reaction occurred and remained 
after the addition of 5 drop?, the test was con^iderexi positive. In a few in- 
srarocs the nrsulting ador was neither blue nor green, but rather aquamarine. 
Such a result was arbitrarily inteq^rcted as borderline. In Uie large majority 
of tests two observxrs evaluated the color change. 

RESrtTS 

Tne results of the methylene blue test vrcrc as followsj 

Tediive . 33 dttzTT:::lzzxl'^r^ 

Xtcitivt , 16S dtltTTrlr.zXi'^T^ 

Pcsi:h€ tests: The rnajorlty of eases (29 of the 35} were diseases of the biliar>' 
tract producing clinical jaundice Tooth intrahcpalic and cntrahcpatic). The 
serum bilirubin \-aIues ranged from 1.2 to 19.2 mgs. 

In 4: there was no clinical jaundice (1 metastatic carcinoma of the liver. 2 
therapeutic malarias. 1 abdomnna! Hodgkins); and in these the serum biliru- 
bin values ranged from L2 to 1,6 mgs. 

In the majority of instances (29 of the 33) the ‘'foam** test was also positive. 
Four negatha ^‘foam*' tests occurred in cases vc ith a scrum bilirubin range of 
12 to 1.4 mgs. 

Thus, in all positive methylene blue tests the level of serum bilirabin was 
12 mgs. or more. 

Borderline tests: There were 7 instances in which the resulting color was 
cesaibed as aquamarine. In 4 of these the serum bilirubin %mlues ranged 
fetween 12 and 2.0 mgs., and in one it was 1.0 mgs. These 5 cases all had 
evidence or biliary’ tract disease: two had clinical icterus. In one case (appen- 
diceal abscess) the serum bilirabin le^-ei was 02 mgs.: in one (prostatectomy' 
with bloody urine) it was 025 mgs. 

Thus the productian of an aquamarine color usually indicates the presence 
o: biliruhin in urine in excess and a level of serum bilirubin of LO to 2.0 mgs. 
It should thus be oonsicered a probable pcsitive test. 

Xe^etke tests: There were 16S negative tests. In 157 oi these the value of 
the serum bilirubin was below 0.7 mgs., usually in the range of 02-0.4 mgs. 
Xone o: the^ had clinical icterus or other evidence of biliary’ tract disease. 

In 11 instances. howe\*er. the serum biiirubrn levels were elevated, ranging 
between 12 and l.S m^. Althou^ negath’e ^noam*’ tests appeared to confirm 
the finding with meth3iene blue, it seems probable that abnormal amounts of 
bilirubin were present in these specimens. Ten of this group had rlmfr?! 
evideuce of biliaiy' tract disease (6 portal cirrhosis. 2 common duct stone. 2 
infectious h^dtis) o: which S were showing dinical icterus when the sped- 
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mens were obtained. The other was a case of diabetes mellitus with no known 
reason for the increased amount of bilirubin in the serum. 

Thus, in the negative group a false negative reaction occurred in 1 1 instances 
(6.5%) eitlier in the presence of clinical icterus and/or increased serum biliru- 
bin, in the range 1.2 to 1.8 mgs. 


SUMStARY 

1. A positive methylene blue test indicates the presence of an excess of bile 
pigment in urine. 

2. A negative test may occur (6.5%) in the presence of mild degrees of hyper- 
bilirubinemia (1,2-1. 8 mgs.) with or without clinical jaundice. 

3. A borderline (aquamarine color) test usually suggests a mild excess of 
bile pigment in urine, 

4. The following correlation between serum bUirubin levels and the results 
of the methylene blue test obtained: 

a) Serum bilirubin levels of 2.0 mgs. and above produced a positive test. 

b) Serum bilirubin levels of 1.2-1 .9 mgs. (33 cases) produced a positive test 
in 17 cases, a borderhne (positive?) test in 5 cases, and a negative test in 11 
cases. 

c) Serum bilirubin levels of less than 1.0 mgs. (159 cases) produced no 
positive tests, 2 borderline (positive?) tests, and 157 negative tests. 

5. In the majority of instances the results of the methylene blue test paral- 
leled those of the ‘‘foam” test. 


CONCLUSION 

The methylene blue test is a reliable index of the presence of excessive 
amounts of bile pigment in urine. False negative tests may occur in the pres- 
ence of mild increases in serum bilirubin, thus impairing its usefulness. If, 
as reported, the test becomes positive before the appearance of clinical icterus, 
it might serve as a useful screen in the detection of early cases of infectious 
hepatitis or of the dystrophies occurring as a result of exposure to certain 
industrial poisons, when serum bilirubin determinations are not available. 

We wish to thank Doctor Roger S. Hubbard for his help in the preparation 
of this material. 
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ORGANIZATION OF THE GASTROINTESTINAL SERVICE IN THE 
ARMY DURING THE SECOND WORLD WAR: PERSONAL 
OBSERVATIONS AND I^IPRESSIONS* 

JoiTK L. Kaktor, Colokkl, Mhd. Rr.s., U. S. Army 

As our Second World War cfTorl comes to a close, it becomes apparent tliat 
the treatment of gastrointestinal cases in the U. S. Army has been fully in 
keeping with the developments and requirements of modem medicine. This 
record is largely due to the farsighted policy of the Surgeon GeneraVs Office, 
which early in 1940 began to plan for the best utilization of professional serv- 
ices in tlic \var-tjq)c army hospitals. It is a source of pride to the writer that 
he was able to participate in tlie planning of the gastrointestinal sections for 
these hospitab at that time. Such sections were authorized not only for all 
general hospitals of 1,000 beds or over, both in the Zone of the Interior and in 
the various theaters of operations, but were also made available for domestic 
station hospitab of SOO beds or more. Before the war ended, sections of gas- 
troenterolog}’' were operating not only in the field in the numbered general 
hospitab, but also at home in the named general hospitab {c.g., Lawson Gen- 
eral Hospital), tlie unnamed general hospitab (e.g., U. S. Army General Hos- 
pital, Camp Butner, N. C), the regional general hospitab, and the large station 
hospitab. The status of gastroenterologists received final recognition in the 
army by the assignment of a Military Occupational Specialist’s number 3105, 
to all qualified officers. 

As you may recall, lists of qualified civilian gastroenterologists and gastro- 
scopists were assembled in 1941 and 1942 in the form of four reports by your 
Committee on Military Preparedness and were made available to the Surgeon 
General of the Army. Many of the men on these lists actually served as army 
gastroenterologists, either as chiefs of sections, or as assistants. Some of the 
members of Ihb association were among this number, to say nothing of those 
who served in other capacities, such as instructors or administrators, in both 
the Army and the Navy. 

At various times, during hb period of active duty in the Second World War, 
the writer had the privilege of observing the work of sections of gastroen- 
terology not only in his own unit, the 49th General Hospital which functioned 
in the Asiatic-Pacific Theater, but abo in the 51st General Hospital in the 
same theater, the Tilton General Hospital at Fort Dbc, the Fitzsimons General 
Hospital at Denver, the Borden General Hospital at Chickasha, Oklahoma, 

♦ Read before the Annua! Meeting of the American Gastroenterological Association, at Atlantic 
City, N. J., May 24, 1946. 


157 



158 


JOHN L. KANTOR 


the Lawson General Hospital at Atlanta, the U. S. Army General Hospital 
at Camp Butner, N. C., and the Station Hospital, Camp Carson, Colorado. 

In all these hospitals the number of gastrointestinal cases generally corre- 
sponded to the previously estimated proportion of 10 per cent of all medical 
admissions. It would have been larger, say 15 to 20 per cent, had all hospitals 
adopted the policy of admitting their hepatitis and dysentery cases to the 
sections of gastroenterology instead of to the general medical sections. 

The work done by the sections of gastroenterology, as is evident from the 
reports already published, was professionally of a high order. Gastroscopies 
were carried out by specially trained officers in a few of the general hospitals. 
It seems probable that our next important contributions on the clinical signif- 
icance of gastritis will come from tlie experience of “military gastroscopists.” 
It may be noted in passing that Dr. Schindler worked under Navy, not Army, 
auspices on the west coast, and that some of his conclusions have already been 
published. Proctoscopies were performed routinely; liaison between the gas- 
trointestinal sections and the roentgen and laboratory services was universal, 
and consultations with the general medical, surgical, and neurological sections 
were routine. 

It is only fair to state that good gastrointestinal work was done not only in 
the special sections of gastroenterology of the larger hospitals, but also in their 
general medical sections, as well as in the evacuation hospitals and the smaller 
station and field hospitals nearer the front. Some pubhcations have already 
appeared from these sources, and much credit is due to the individual initiative 
of the authors. Nevertheless it is probably safe to conclude that it was the 
sections of gastroenterology of the general hospitals that gave the impetus to 
and set the tone for the special work in this field throughout the army. Not 
only did they furnish excellent professional care to their patients, but they gave 
junior officers desirable training in our specialty. Some of these officers were 
ordered to mobile field units where they undoubtedly put into practice at the 
front many of the lessons they had learned in the fixed institutions in the rear. 
In not a few instances the sections of gastroenterology served as training institu- 
tions for those aspiring to become specialists in gastroenterology on their return 
to civilian practice. I have in mind several men whose experience in army 
gastrointestinal services has been so long and so intensive as to encourage the 
belief that it will meet some, if not all, of the practical requirements for certi- 
fication in our own specialty by the American Board of Internal Medicine. 

This sketch, prepared in response to a request for a brief statement of per- 
sonal recollections and impressions, is obviously superficial. For a more com- 
plete record of army gastroenterology in the Second World War those interested 
are referred to the account now being prepared in the Historical Section of the 
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Surgeon General’s Office. However, il is hoped that enough has been said 
to justify tlic belief that both as a national body and through the individual 
contributions of its members, the American Gastroenterological Association 
has adequately met its war time obligations, and that when the returns are all 
in we shall be able to contemplate our efforts with reasonable self-approval and 
satisfaction. 


GASTRIC SURGERY: A REVIEW OF THE LITERATURE FOR 1945 

Samuel F. Marshall, M.D. 

Department of Surgery 

AND 

Ivan C. Schmidt, M.D, 

Fellow in Surgery, The Lahey Clinic, Boston, Massachusetts 

The publications dealing with gastric surgery in 1945 reveal progress, with 
no startling developments. Contmuing experiments added to the knowledge 
of gastric physiology in relation to surgery, and the transthoracic route in 
attacking certain gastric lesions were used in an ever-increasing number of 
cases. Fmther reports on the resuitsof vagotomy were published. Older, more 
standardized procedures, however, have continued to be the basis of most 
gastric surgery. 


PHYSIOLOGy 

Smith et al. (1) studied gastric acidity in 50 apparently normal healthy in- 
dividuals. They found the variations in normal much greater than those listed 
in standard textbooks. Values for total acidity ranged from 20 to 90 degrees, 
and in more than hah of the cases total maximal acidity was attained at the 
end of forty-five minutes. There was considerable variation in the total acidity 
of individual subjects tested repeatedly at intervals of a few days. 

Brown and Rivers (2) tested gastric acidity among men and women suffering 
from duodenal ulcer by fractional analysis of gastric contents after injection of 
histamine. They found that male patients had much higher values for free and 
total acidity than female patients. The values for free and total acidity in 
males were 90 and 103 degrees, respecitvely, and tlie high point reached in an 
average of fifty minutes, while in females the values were 65 and 80 degrees, 
and these values reached in thirty minutes. They concluded that the higher 
and more protracted hyperacidity among the men may help to explain the 
greater tendency to intractability of duodenal ulcer in males. 

Merendino et al. (3) studied the influence of daily intramuscular injections of 
caffeine alkaloid in beeswax on ulcer genesis in guinea pigs and cats, and found 
that typical peptic ulcers were produced m 40 per cent. Their experiments 
suggested that the mechanism of ulcer production with caffeine is related to 
increased production of free acid. In 73 per cent of human beings tested, 2 
cups of black coffee caused a definite stimulating effect on gastric acidity and 
volume. This was attributed to the caffeine content of the coffee. 

Grospian et al. (4) found that the output of pepsin, as well as theconcentra- 
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lion, in response to caffeine is approximately the same as that in response to 
histamine for tlie first seventy-minute period, but the caffeine effect is sustained 
longer than that of histamine, Wien caffeine and histamine were injected 
simultaneously, tlie secretion of pepsin was greater in amount than the sum of 
the response to tlie drugs when administered individually. 

The effect on gastric secretion of pedicled jejunal grafts in the wall of the 
stomach was studied by several investigators (5, 6, 7). They found that there 
was no inhibition of gastric secretory activity by the graft (5), that it did not 
curb tlie digestive properties of tlie gastric juice (6), and that perfusion of the 
stomach witli jejunal washings did not significantly alter the secretory response 
of gastric acid to histamine in the dog. 

GASTROSCOPY 

Hardt et al. (8) conducted an analytical survey of 1,132 patients who were 
both gastroscoped and studied roentgenologically. In their series, gastroscopy 
was superior to roentgenology in the diagnosis of all types of gastric ulcer, in- 
cluding marginal ulcer. The gastroscopist was correct in 89 per cent of all 
benign ulcerating lesions; the roentgenologist ivas correct in 58 per cent. They 
also found gastroscopy superior in the diagnosis of carcinoma of the stomach. 
Gastric carcinoma was recognized gastroscopically in 94 per cent, whereas the 
roentgenologist diagnosed carcinoma in 78 per cent. When combination of the 
two methods was used 98 per cent of tlie carcinomas were diagnosed correctly. 

Benedict (9) believes, as a result of a study of 245 cases to correlate gastros- 
copic, roentgenologic and pathologic findings, that gastroscopy is of value in 
the ulcer-cancer problem and that the most accurate results are obtained when 
all methods are used cooperatively. 

Howard (10) stated that gastroscopy is an adjunct to roentgenography but 
is less critical than the latter. He believes that the diagnosis of chronic gas- 
tritis is interesting but not of great clinical importance. 

Mejia and Bolo (11) stated that marginal ulcers situated above the suture 
line can be diagnosed only by gastroscopy, as a rule, and believe that gastros- 
copy should be a routine procedure in cases in which symptoms recur after 
operation for ulcer. 

Schindler (12) reported a case in which there was passage of air throughthe 
gastric wall during gastroscopy, but no perforation of the stomach could be 
found at operation three hours later although air was still present in the ab- 
dominal cavity. He concluded that the pressure of the instrument had caused 
a slit-Uke rupture which closed immediately. 

Cardiospasm, Clagett et al. (13) discussed the treatment of cardiospasm, 
and stated that the great majority of patients suffering from this condition can 
be treated successfully by hydrostatic dilatation. Approximately 70 per cent 
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are relieved by one course of treatment. In 30 per cent there is a tendency for 
the condition to recur at any time, from immediately to twenty-five years later. 
In 2 to 5 per cent of cases surgical intervention becomes necessary. Their 
choice of operation is esophagogastrostomy by tlie transabdominal approach, 
which resembles the Finney pyloroplasty. They stated that one should not 
expect regression in size of the esophagus after this procedure. 

Foreign bodies. Samoff and Sarnoff (14) reported a case in which gastros- 
tomy was performed on a child and a trichobezoar was removed. 

Intnssnsception. Poppel and Herstone (15) reported a case of spontaneous 
intussusception of the stomach in the absence of a mass. The symptoms 
were acute continuous epigastric pain, nausea, vomiting and hiccuping. There 
had been a similar attack six weeks earlier. Roentgen examination revealed 
that the distal half of the stomach was markedly narrowed; the duodenum 
was markedly widened as far down as the lower part of the second portion. 
The widened duodenum acted as the intussuscipiens, the narrowed stomach the 
intussusceptum. Spontaneous reduction occurred, but there was a later 
seizure. 

Gastric volvulus. Hamilton (16) discussed gastric volvulus. He gave as 
etiologic factors obesity, tramna, marked weight loss preceding gastric rotation, 
and increased intra-abdominal pressure associated with obesity and anoma- 
lous development. Some cases are associated with eventration of the dia- 
phragm. He stated that in carefully selected cases it is possible that a sin-gical 
procedure may be helpful in restoring the stomach permanently to a normal 
position, with relief of symptoms. 

Gastric schwannoma. Sanguily and Leon Blanco (17) reported a case of 
schwannoma in a 58-year-old colored woman. The preoperative diagnosis 
was trichobezoar. The tumor was removed transgastricaUy through an an- 
terior gastrotomy. 

Actinomycotic granulonia. Fuller and Wood (18) reported a case of actino- 
mycotic granuloma of the stomach treated by partial gastrectomy. Fifteen 
months after operation the patient was in good health and showed no evidence 
of extension of the disease. The lesion was considered to be primaiy, and the 
authors believed it to be the only one on record of cured primary gastric ac- 
tinomycosis. 

PEPTIC IJI-CER 

IncidetKC and statistics: Udaondo and Nasio (19) studied the occupations 
of 2557 patients with gastric and duodenal ulcers, and found a higher incidence 
among professional people than among physical workers. The highest in- 
cidence was found in public officials (the survey was conducted in Argentina). 
Duodenal ulcer was found to be be more common in professional people, whereas 
gastric ulcer was found most often in physical workers. 
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Petrcn (20), in a survey of patients with perforating ulcers operated on in 
Sweden during 1930 to 1943 inclusive, showed that their number was increas- 
ing by almost 3 to 5 per cent yearly up to and including the year 1941, In 1942 
a sudden increase of 35 per cent occurred and in 1943 the figure was 75 per cent 
higher tlian it was in 1940 and 1941. It is difficult to draw any conclusions 
as to the frequency of ulcers in general from the number of cases of perforated 
ulcers. Recent observations show that ulcers in men perforate more frequently 
than in women, and a duodenal ulcer perforates more easily than a gastric 
ulcer. The author beUeved that the rapid rise in the number of perforated 
ulcers in 1942 was attributable to the increase in the total number of persons 
suffering from ulcer. 

Donovan and Santulli (21) reported on 10 cases of gastric and duodenal ulcers 
in infancy and childhood. Their patients’ ages ranged from three months to 
twelve years. They feel that altlrough gastric and duodenal ulceration is 
rare in infancy and childliood, the diagnosis would be made more frequently if 
it were realized that the condition does occur in tlris age group. They found 
hemorrhage the clrief complication. It occurred in 6 of the 10 cases reported. 
Perforation and pyloric stenosis resulting from scarring were also observed. 
iSIalignant change was not encountered. They consider indications for surgical 
interv’ention to be the same for children as for adults: perforation, obstruction, 
recurrent hemorrhage and intractable pain. 

Aaron (22), in a general discussion of mflammatory lesions of the upper 
gastrointestinal tract, stated that Fordyst St. John examined 2413 patients 
without sjTnptoms by fluoroscopy and found that 54 had deformed duodenal 
bulbs, 7 had cardiospasm, 23 had diaphragmatic hernias, 2 of which were large; 
2 had carcinomas; 1 had Ijmphosarcoma and 1 gastric polyp. He believes that 
roentgenologic examination of the upper gastrointestinal tract may in time 
attain the same importance as roentgenologic e.xamination of the lungs. He 
quoted Bird, Lemper and Mayer who collected 243 proved cases of peptic 
ulcer in children; 111 in children 0 to 7 years of age and 132 in children 7 to 
15 years of age. He concluded that children with digestive disturbances should 
have roentgenograms of the upper gastrointestinal tract to rule out ulcer. 

Etiology and palhogenosis: Wangensteen (23) discussed fractures in the 
etiology of certain ulcers. He stated that hematemesis following fractures is 
not infrequent, and that ulcers or erosions of the upper gastrointestinal tract 
can be produced ejq)erimentally in animals by fracture or curettement of the 
bone marrow. Ulceration can also be produced in animak by the intravenous 
injection of fat. He suggested that the mechanism of production is probably 
tlie plugpng of end vessels in the mucosa. 

Curling’s nicer: Hartman (24) produced experimental third degree burns of 
50 to 60 per cent of the body surface of 80 dogs. Fifty animals were treated 
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by dressings with vaseline or similar preparations, and Curling’s ulcer occurred 
in 32, or 64 per cent. Thirty animals were treated by tanning with tannic 
acid or other tanning agents. Curling’s ulcer occurred in 2, or 6.6 per cent, 
and in these dressings were of tire wet type. lie concluded that loss ofplasma, 
autolysis with infection, and acidosis arc etiologic factors in Curling’s ulcer. 

Koch and Fischer (25) discussed theories as to the cause of Curling’s ulcer 
and presented a case of a 68-year-old man who developed symptoms of acute 
peritonitis twenty-tliree days after a second and third degree bum of a lower 
extremity. Autopsy revealed duodenal perforation. 

Herbut (26) presented 5 cases of ulceration of the upper gastrointestinal 
tract following distant operations: right colectomy, laminectomy, drainage of 
lung abscess, and peritoneoscopy; the causes of the ulcers were not apparent. 

Gray (27) stated that experimental work on animals reported by various 
authors would indicate that direct trauma over the region of the stomach may 
be followed by acute peptic ulcer. He presented cases in which acute peptic 
ulcers, perforated gastric ulcers and perforated duodenal ulcers resulted from 
trauma. Other cases were cited in which preexisting peptic ulcers were ag- 
gravated by injury. 

Gastric ulcer and cancer: Allen (28) reported that data for a 10-year period 
at the Massachusetts General Hospital showed 14 per cent of patients who were 
treated for benign ulcer proved to have carcinoma of the stomach. Often 
the lesion appeared to diminish in size by roentgenologic examination and gas- 
troscopy. Occasionally such a lesion could not be demonstrated after one 
month of treatment consisting of bed rest and nonirritating foods. This was 
possibly due to a decrease in inflammatory reaction. Diagnostic factors of 
value in distinguishing ulcer and cancer are: 

(1) Location of the lesion. Sixty-five per cent of lesions in the prepyloric 
area within 2 cm. of the pylorus proved to be malignant. Nearly all lesions 
of the greater curvature and fundus are malignant. Twenty per cent of lesions 
of the anterior and posterior walls, and 10 per cent of lesions of the lesser curva- 
ture and pylorus itself were malignant. Most diagnostic errors were related 
to the lesser curvature, where 50 per cent of all gastric malignant lesions occur. 

(2) Age of the patient and (3) duration of symptoms. If the patient is 
beyond middle life, and symptoms have been present less than one year, the 
patient is five times more likely to have cancer than ulcer. If s 3 Tnptoms have 
persisted five years or more in this age group, the patient is five times more 
likely to have ulcer than cancer. 

(4) Size of the ulcer. Carcinoma was present in 2 lesions less than 1 cm. 
in diameter. Conversely, enormous benign lesions have been encountered. 

(5) Free hydrochloric acid values were the same in both ulcer and ulcer- 
cancer groups. In cases of proved carcinoma, 60 per cent had no free hydro- 
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chloric add. This indicates that the absence of free acid is in favor of carci- 
noma. The presence of free, acid is of little aid in diagnosis. 

Pain is often exactly the same in ulcer and cancer. 

Palliative surgerj' is not indicated in gastric ulcer. Four patients treated by 
gastroenterostomy died of cardnoma. Even experienced surgeons cannot 
dways tell by palpation or appearance whether a lesion is ulcer or cancer. 

Prophylaxis: Winkelstein (29) listed as factors in etiology of ulcer; (1) 
neuroses; (2) heredity; (3) dietetic errors (coffee, condiments, charged water, 
fats, alcohol); (4) tobacco; (5) physical and mental fatigue; (6) emotional fac- 
tors; (7) seasonal or periodic recurrence (spring and fall); (8) infections and 
(9) reflex causes (diseases elsewhere in the body, especially the abdomen). 
Patients with ulcer in remission should go on therapy during periods of physical 
and mental stress or fatigue, during and after upper respiratory infections, after 
surgical procedures elsewhere in the body, and regularly one day each week and 
for two weeks every few months. 

Experimental surgery: Merendino et al. (30) and Kolouch et al. (31) 
showed experimentally that a short afferent duodenojejunal loop is an impor- 
tant factor in preventing stomal ulcer in dogs. 

Lannin (32) studied 12 surgical procedures, and used Code’s method of im- 
planting histamine beeswax in the experimental production of ulcer in dogs. 
As a result of these experiments, satisfactory surgical procedures were found 
to be; (1) extensive gastric resection in which 75 per cent of the stomach was 
removed; (2) Finsterer antral exclusion with excision of antral mucosa; (3) 
fundusectomy plus gastrojejunostomy. 

Inconclusive results were obtained in (1) hemigastrectomy; (2) sleeve resec- 
tion or segmental gastrectomy; (3) Finsterer antral exclusion without exdsion 
of antral mucosa. Procedures condemned by these experiments were; (1) 
gastrojejvmostomy; (2) antral resection; (3) antral resection plus total intra- 
gastric regurgitation (Schmilinsky). The requirements of a satisfactory opera- 
tion for ulcer appear to be adequate reduction of gastric secretion, extensive 
resection of the lesser curvature and antral mucosa, and an afferent jejunal 
loop as short as possible. These criteria are also advanced by Wangensteen 
(33). 

Surgical treatment and statistics: The surgical problems of duodenal and 
gastric ulcer, together with results and statistics, were presented by several 
authors (34-43). There was substantial agreement that the treatment of un- 
complicated ulcer is a medical problem. Gastroenterostomy was generally 
condemned. Subtotal or partial gastrectomy was the operation of choice with 
most authors, most of whom used an antecolic anastomosis of the Hofmeister 
or Polya type. Mortahty ranged from 2 to 9 per cent. Composite figures 
showed about 90 per cent satisfactory results from subtotal gastrectomy. 
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Lahey (44) advocated the use of an identifying T-tube in the common bile 
duct in gastric resection for duodenal ulcer adherent to the bile ducts. By this 
measure it should be possible to avoid injury to the common duct without re- 
course to gastroenterostomy or Finsterer operations by exclusion. 

Aseptic anastomosis: Pannett (45) described a method of aseptic anastomo- 
sis of the stomach to the jejunum using clamps and the cutting diathermy 
current. He stated that in his cases there was no postoperative hemorrhage 
and that convalescence was smoother than with open anastomosis. Monteiro 
(46) also described a method of aseptic gastrojejunal anastomosis between 
damps. 

Total gastrectomy: Waugh and Fahlung (47) reported 77 cases of total gas- 
trectomy by the abdominal route at the Mayo Clinic from 1917 to 1943. The 
overall surgical mortality rate was 44.2 per cent. From 1917 to 1939, 33 
patients were operated upon with a mortality of 60.6 per cent. From 1940 to 
1943, 44 operations were performed, with a mortality of 3.18 per cent. They 
attribute the lower mortality to experience, postoperative care and chemo- 
therapy. More than half the patients who survived the operation for carci- 
noma lived two years or more. Two patients operated upon for benign lesions 
survived the operation for six and eight years, respectively, and are still alive. 
Jones and Kehm (48) reported 8 patients upon whom total gastrectomy was 
perforrned with no mortality; 6 patients had malignant neoplasms and 2 had 
benign ulcerating lesions. All the patients were living sLx to eighteen months 
after the operation. There was no anemia in the 8 cases in spite of no anti- 
anemic therapy. \ 

Engel (49) reported a case of a patient on whom a total gastrectomy was 
performed who had postoperative distress because of lack of space in the jeju- 
mun to handle a moderate-sized meal. He created a pouch in the loop of 
jejunum which had been anastomosed to the esophagus after the manner of a 
Finney pyloroplasty, with complete relief of symptoms. 

Arterial ligation: Somervell (50) replaced partial gastrectomy for ulcer with 
ligation of the arterial supply of the stomach, with immediate good results. 
The operation consists of tying five of every six small branches from the' 
gastroepiploic arteries on the greater curvature, without too much traction on 
the stomach. The sheaf of vessels on the lesser curvature is ligated in toio. 
Arteries only are tied, which is said to be more efiective than if veins also are 
tied. In all cases in which the total acid is above 60, gastroenterostomy was 
carried out in addition to ligation. There is an immediate and considerable 
drop in acidity. Only one patient in 380 cases developed gastrojejunal ulcer 
in contrast to 7 cases of recurrent ulceration in a series of 300 patients treated 
by partial gastrectomy. 
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Vagotomy: Dragstedt (51, 52) reported on the results of supradiaphragmatic 
division of the vagus nen^e in 39 patients with ulcer. There was one death 
postoperatively from brondiopncumonia. There were 30 duodenal, 2 gastric 
and 7 gastrojejunal ulcers. Gastroenterostomy was performed in addition on 
8 patients who had pyloric stenosis. In tliese cases the transabdominal 
approach was used. Only one patient in this group failed to get striking and 
persistent relief of symptoms, and in this case there were symptoms of a neuro- 
sis, The first group has remained well and without symptoms for two and a 
half years, with no restriction of diet or medication. 

The chief abnormality in ulcer patients is in the secretion of abnormally 
large amounts of gastric juice in the interval between meals, especially at 
night when the stomacli is empty and tliere is no obvious stimulant. By 
animal experimentation it was found that section of the vagi reduced secretion 
of gastric juice in dogs to one-half or one-fourth the normal level. The data 
indicate that hypersecretion of gastric juice is neurogenic in origin and should 
be reduced more in man than in animals by vagotomy. 

COMPLICATIONS OF DUODENAL ULCER 

Hemorrhage: Cancino (53) studied the circulation of the stomach in cadavers. 
The main arteries were injected and roentgenograms taken. He concluded 
that a perfect equilibrium exists between the arterial pressures of the main 
arteries. Peristaltic contraction facilitates the blood flow rather than causing 
anemia in that segment. 

A grave gastric hemorrhage causes progressive anemia. If the red blood cell 
count falls to 3,000,000 in the first three hours, the prognosis is grave. Hemo- 
globin values of 40 to 50 per cent require transfusion, and a pulse rate of 130 
to 150 gives a serious prognosis. Conservative measures of treatment consist 
in an ice bag to the dorsolumbar region to stimulate reflex vasoconstriction, 
liquids h)rpodermically ratlier than intravenously, blood transfusions, vitamin 
K intravenously, and no food. An internist should treat the patient until the 
etiology of the hemorrhage is established. Roentgenologic studies convinced 
Cancino that an efficient hemostasis requires extirpation of the source of the 
hemorrhage. 

Gray and Sharpe (54) reported on 62 patients on whom the Devine exclusion 
operation was performed for ulcer. While the results in general were poor, 
the results in a small group of 16 elderly patients with nonobstructing bleeding 
ulcers were fairly good. Eighty-one per cent of this group had no further 
trouble. The authors believe that their survival is a good argument in favor 
of the operation. 

Perf oration: Graham and Tovee (55) presented 114 cases of perforated ulcer, 
of which number 111 were operated upon, with a mortality of 6.3 per cent. 
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Simple closure was performed by tacking either a free or attached omental 
graft over the defect, making no effort to close the perforation itself. Sulfona- 
mides were used in the abdomen in only 3 cases. They condemn all procedures 
except simple closure. 

Anderson et al, (56) reported on 34 patients treated surgically for perforated 
ulcer. Simple closure was performed in 32, with a 21.87 per cent mortality. 
Simple closure plus gastroenterostomy was performed in 2 without fatality. 
They believe that radical resection may have its place in selected cases in some 
clinics, but that for the average surgeon simple closure is the operation of choice. 

Black and Blackford (57) reported on 93 patients treated surgically for per- 
forated ulcer. The mortality with simple closure was 9 per cent. In 15 cases 
in which gastroenterostomy was added, the mortality was 27 per cent. Gastric 
resection was performed on 2 patients without mortality. They believe that 
the operation should be limited to simple closure in virtually all cases, but that 
in some cases subtotal resection may be indicated. 

Bisgard (58) stated that the available statistical data indicate that subtotal 
gastric resection can be performed in the presence of diffuse soiling of the 
peritoneal cavity within twelve hours after the perforation in good risk cases 
with a lower mortality than that obtained following simple closure with sutures. 
With few e.xceptions, radical resection results in permanent cure in contrast to 
the high incidence of recurrent ulceration following simple closure. 

In a few cases primary resection has advantages that make it almost impera- 
tive in experienced hands: (a) perforated resectable carcinomas of the stomach; 
(b) perforated peptic ulcers with simultaneous hemorrhage, and (c) perforated 
ulcers with fixed pyloric obstruction. 

In another group the choice between radical resection and simple closure is 
debatable but resection is a justified preference in experienced hands: in (a) 
perforated peptic ulcers with insignificant or only local soiling; (b) recurrent 
perforations; (c) very early perforations in very young patients who are other- 
wise in excellent health. In this group the recurrence rate is high, the risk 
small, and the need for permanent cure very important. 

Gasirojejunal ulcer: Tosseland and McDonald (59) reported the pathologic 
findings and clinical features of 100 cases of gastrojejunal ulcer. According to 
this study gastrojejunal ulcer is a disease of middle age. Ninety-three were 
males and 7 females. Pain was the outstanding S 3 miptom, present in 86 per 
cent of cases. The site varied widely. Hemorrhage, in the form of hemateme- 
sis and melena, occurred in 32 per cent. Helena alone occurred in 42 per cent. 
Vomiting occurred in 24 per cent. Eighty-one per cent of the ulcers were on 
the jejunal side of the anastomosis, 3 per cent on the gastric side, and 3 per cent 
on the anastomotic line. The site of the other 13 per cent could not be deter- 
mined. The chnical symptoms were not in proportion to the pathologic 
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changes. In some cases of mild gastrojejunitis the symptoms were severe, and 
\nct versa. 

Ohlruction: Brandberg (60) discussed causes of obstruction following gastric 
resection and gastroenterostomy. There may be gastroenteric atony, which 
may be mechanical or the result of distention paresis caused by the operation. 
A short afferent loop may become distended and paretic. Obstruction of a 
posterior gastroenterostomy is usually caused by abnormal shortness, fibrous 
tWckening or high fat content of the mesocolon, by compression of the stoma. 

Obstruction after a few days of satisfactory emptying may be caused by 
inflammation or adhesions around the stoma. Temporary obstructions may 
be relieved by repeated gastric lavage or suction associated with parenteral 
feeding. In rare cases jejunostomy may be necessary. In most cases the 
obstruction is overcome spontaneously. 

Symptoms foUoiving resection: Berkman and Heck (61) discussed the unfavor- 
able symptoms following partial gastric resection exclusive of recurrent ulcera- 
tion. At the present time the most commonly accepted explanation of these 
symptoms, known as the dumping syndrome, is jejunal distention. Inanition 
as a result of these symptoms was overcome by a high protein diet, at first of 
small bulk, then an increase in bulk to the amount of 2500 calories. By this 
method, without a further increase in bulk, a diet of 3200 calories maybe 
reached, which will insure weight gain without an increase in the severity of 
postprandial sjmptoms. A hypochromic macrocytic anemia which developed 
in some cases failed to respond to the usual treatment for anemia, but the values 
for hemoglobin improved after the high caloric diet had produced an increase 
in weight. 

Glaessner (62) studied disturbances in sugar metabolism following subtotal 
gastrectomy. One hundred grams of glucose in 30 per cent solution was ad- 
ministered to each of 14 patients, vdth resulting hyperglycemia and character- 
istic clinical signs; nausea, vomiting, headache, abdominal cramps, coma and 
nystagmus. These symptoms appeared about twenty minutes after adminis- 
tration of the glucose, coincident with hyperglycemia. The attacks could be 
prevented by insrilin. Patients who had had partial gastrectomy with similar 
postprandial symptoms were instructed to take 5 to 10 units of insulin before 
meals. In this way attacks were avoided. 

Gastrojejuiwcolic fistula: Ransom (63) reported 18 cases of gastrojejunocolic 
fistula during the period 1925 to 1944. In the majority of cases a posterior 
gastroenterostomy had been previously performed. In only 6 cases was there 
an earlier history of marginal ulcer. A one-stage procedure was employed, a 
restorative operation in 10 cases, and gastric resection was included in 4 cases. 
The mortality was 14.3 per cent. Further operation was necessary in 3 cases 
because of recurrent ulceration. Subtotal gastrectomy was carried out in these 
with no mortality. 
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Marshall (64) described a plan for the surgical management of gastrojejuno- 
colic fistula. In 1935 Lahey and Swinton reported a 63 per cent mortality in 
8 cases treated surgically. In 1938 Lahey suggested a two-stage operative 
procedure to avoid this high risk. Following this, 14 patients were operated 
upon, with one death, a mortality of 7.1 per cent GasirojcjvnocoUc fistula 
may be prevented by placing the stoma near the base of the mesocolon as far 
as possible from the colon. Most patients with colonic fistulas are in very poor 
condition. Malnutrition and c.\'treme alteration in blood chemistrj’- findings 
make any extensive operation unwise, and for this reason operation is performed 
in two stages. In the first stage the terminal ileum is divided and an iledcolos- 
tomy is performed between the terminal ileum and descending colon. Follow- 
ing this, the contents of the small intestine and right colon empty into the 
descending colon and cannot reenter the stomach and jejuniun. Subsequently, 
patients gain weight and the diarrhea ceases. Two or three months later the 
cecum, right colon, transverse colon and fistulous tract are excised, and high 
subtotal gastrectomy is performed. The postoperative results are uniformly 
good. 


CARCINOIIA OF THE STOMACH 

Epidemiology aiid sialisiics: Dailey and Miller (65) examined 500 normal 
men 40 years or older by barium meal and fluoroscopy. Three had persistent 
gastric lesions; one a gastric ulcer, another a suspected polyp, and a third antral 
gastritis, the last proved by resection. They quoted St. John, Swenson and 
Harvey who found 3 gastric malignancies in 2,413 men and women. These, 
however, were not necessarily asymptomatic. Rigler found 17 cancers and 15 
polyps in 217 patients with pernicious anemia. Dailey and Miller concluded 
that mass surveys are not worth while, but people with pernicious anemia 
should be examined frequently. 

Rigler et al. (66) studied pernicious anemia in relation to tumors of the 
stomach. Their data indicate that an etiologic rather than accidental relation- 
ship exists between pernicious anemia and stomach tumors. Two hundred 
eleven patients were studied and 8 per cent had carcinoma, 7.1 per cent benign 
polyps. They concluded that routine semi-annual examination of patients 
with pernicious anemia is a valuable procedure. 

Stout (67) found atrophy of gastric mucosa and cyst formation present to a 
greater degree and in higher percentages in patients with cancer than in patients 
without cancer. Pollard and Cooper (68) found that hypertrophic gastritis, 
when localized, may produce a filling defect difficult to distinguish from carci- 
noma. The symptoms may be indefinite, and a diagnosis in the individual case 
cannot be made by either gastroscopy or roentgenography alone. 

Oppenheim et al. (69) studied anemia in patients with gastric cancer, and 
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found that it varies widely with respect to tlie size of the red cells, but in most 
cases it is normochromic. They believe that the macrocytic and normocytic 
anemia of tlicse patients is not on tlie same basis as that of addisonian perni- 
cious anemia, but probably is related to the associated hepatic insufficiency. 

Surgery: ]\farshall (70) described a technic for subtotal resection of the 
stomadi for carcinoma in which the omentum is removed at its attachment to 
the transverse colon. Restoration of gastrointestinal continuity is accom- 
plished by a tedmic based on the Hofmeister method. The mortality rate has 
been approximately 6 per cent when this method has been employed. 

Brunschwig et al. (71) reported a case of carcinoma of tlie body of the pan- 
creas in which total pancreatectomy, total gastrectomy, duodenectomy, 
splenectomy, left adrenalectomy and omentumcctomy were performed with 
recovery. The patient died three and a half months later of abdominal 
carcinomatosis. 

Transthoracic resection of the stomach: An increased number of transthoracic 
resections of the stomach for carcinoma and other lesions of the fundus and 
lower portion of the esophagus was reported. Sweet (72) reported on 127 
patients witli carcinoma of the stomach or esophagus with a 25 per cent mor- 
tality rate. Sbety-seven per cent recovered without complications; S per cent 
had complications but recovered. Complications included empyema in 8 
cases. Since institution of catheter drainage of the left pleural cavity this 
complication has not been encountered. Mediastinitis occurred in 4 cases, 
major wound sepsis in 2, acute parotitis in 3, congestive failure as a major con- 
tributing cause of death in 6, myocardial infarction in 3, massive pulmonary 
embolism in 4 cases. Thromboplilebitis of the femoral vein requiring bilateral 
superficial femoral ligation occurred in 2 cases. Important factors in main- 
taming a reasonably low morbidity and mortality rate are the preliminary 
preparation and support postoperatively. Rest, blood transfusions, nourish- 
ing diet, vitamins, digitalis, chemotherapy, all contribute to a low mortality. 
The operation is performed under oxygen-ether intratracheal anesthesia; 
splenectomy is not performed unless it is necessary. The left chest is routinely 
drained by catheter, and a Levine tube is left in place just above the anastomo- 
sis. After operation, the patients are placed in an oxygen tent and watched 
carefully for tension pneumothorax, fluid, collapse or pneumonitis or cardiac 
arrhythmias. Glucose solution, aminogen, vitamins and chemotherapy are 
employed. Sweet strongly believes that palliative resections, especially in 
lesions of the lower esophagus, are worth while, even if the patient is relieved of 
obstruction for only six months to one year. 

Griswold (73) described his experiences in dealing with certain lesions of the 
stomach by the transthoracic route. He stated that the advantage of this 
approach is better exposure. Among the chief disadvantages are increased 
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danger from infection and longer operating time. The patient is placed on his 
right side and the left eighth, ninth or tenth rib is resected from the angle to 
the costal margin. The phrenic nerve is crushed. The spleen is routinely 
removed. He reported 3 cases, in 1 of which the cardia was anastomosed to 
the stump of the stomach; in the others an esophagogastrostomy was carried 
out. 

Bradshaw and O’Neill (74) reported on 56 patients with lesions of the lower 
esophagus or cardiac end of the stomach operated upon by the transthoracic, 
route. Four had total gastrectomies, \vith esophagojejunal anastomoses 
while 52 had a partial gastrectomy with esophagogastrostomy. The operative 
mortality was 46.6 per cent. 

Clark and Adams (75) reported on 5 cases of transthoracic esophagogastros- 
tomy for benign strictures of the lower esophagus, without mortality and with 
good results. 

Gastrostomy: Spivach (76) reviewed the history and methods of gastrostomy 
and discussed the Spivach tubovalvular gastrostomy in detail. Meyer and 
ICozoll (77) reviewed 80 cases of carcinoma of the esophagus treated by gas- 
trostomy and found that 43 patients out of the 80 were dead within two months 
following the operation. They concluded that the procedure of choice is a 
transthoracic esophageal resection with anastomosis following adequate pre- 
operative preparation. 

Metastatic carcimma: Lombardi and Parsons (78) reported a case of meta- 
static involvement of the umbilicus from inoperable carcinoma of the stomach, 
apparently the thirty-eighth reported in the literature. They believe that such 
cases are not so rare as the literature indicates, and that more careful examina- 
tion of the umbilicus in cases of suspected carcinoma of the stomach is indicated. 

Survival periods in carcinoma of the stomach: Appleby (79) reported on 684 
patients with carcinoma of the stomach; 193 had an exploratory operation and 
31 had a resection. Twenty-four patients survived the operation but all were 
dead at the end of eighteen months. Custer (80) reported somewhat more 
encouraging figures. In an interval of fourteen years, 141 patients with an es- 
tablished diagnosis of carcinoma of the stomach were submitted to resection. 
After five years, 27.06 per cent were alive, and 18.75 per cent were alive after 
eight years. By contrast, a group of 28 in whom the diagnosis of carcinoma of 
the stomach was established refused operation and the mortality was 100 per 
cent at the end of three years. 

Schwartz (81) presented a case of a patient who had a history of peptic ulcer 
for nineteen years, with an apparent transition to malignant disease. This 
patient survived for two and a half years following the demonstration of bone 
marrow metastases. Lund (82) presented a well-documented case of carci- 
noma of the stomach treated by resection thirty-five years ago, with the patient 
still alive and well at the age of 79 years. 
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CLINIC.\L AND PATHOLOGICAL FINDINGS IN PROLONGED 

HEPATITIS 


Charles A. Flood, M.D., Major, M.C., A.U.S., and Ellery M. James, M.D., Captain, M.C., 

A.U.S. 

INTRODUCTION 

During the past two years, opportunity was afforded at the Walter Reed 
General Hospital to obser\’'e a series of patients who were suffering from 
persistent sjnnptoms and other abnormalities following acute hepatitis. Most 
of the patients were soldiers who had developed epidemic hepatitis while sta- 
tioned in various theatres overseas, and not having recovered rapidly they were 
evacuated to the United States because of the prospect of prolonged hospitali- 
zation. The clinical, laboratory and pathological observations on this group 
form the basis of the present report. In order to assist in determining the 
degree of hepatic damage which was present and to ascertain whether there 
were indications of permanent disease of the liver, biopsies were carried out on 
fifteen of tlie patients. 

In general, the observations indicated that acute hepatitis may be a much 
more prolonged disease than has been generally recognized. Persistent lab- 
oratory and morphological e\ddence of disease was found many months after 
the onset of the acute disease. Some instances were encountered, in which 
persistent or recurrent hepatitis resulted in the development of hepatic 
cirrhosis. 

Prolonged and chronic hepatitis have been described as a sequel of acute 
epidemic hepatitis. In 1932 Kalk (1) reported a group of patients who suffered 
from persistent abdominal discomfort and showed evidence of impaired hepatic 
function folloiving catarrhal jaundice. Soffer and Paulson (2) found that some 
patients continue to have an abnormal bilirubin excretion test long after 
subsidence of an attack of catarrhal jaundice. Polack (3) observed a number of 
patients who experienced recurrent episodes characterized by anorexia, fatigue, 
weight-loss and jaundice with right upper quadrant tenderness and hepatic en- 
largement. Barker and his associates (4) reported observations on seventy-sLx 
patients with e\ddence of hepatitis lasting for over three months as manifested 
by an enlarged and tender liver with intolerance for exercise. On the other 
hand, residual symptoms following acute hepatitis were attributed by Caravati 
(5) to psychoneurosis, occurring in individuals in whom the symptoms appear 
to be on a psychogenic basis following a long organic Ulness. Others (6, 7, 8) 
have reported the occurrence of prolonged disability following epidemic or post 
vaccinal hepatitis. 
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The reported pathological studies which have been carried out after an attack 
of epidemic hepatitis have usually indicated a complete restitution to normal. 
Lucke (9) studied the livers of soldiers who had had acute hepatitis and sub- 
sequently died of other causes and found no evidence of persistent disease of 
the liver. Roholm and Iversen (10) performed biopsies up to fifty-one days 
after the appearance of jaundice in acute hepatitis. These observers found 
that the hepatitis is already pronounced in the first week after the clinical 
onset, and as a rule it subsides within a month after the appearance of the 
jaundice. In several late cases they noted an increase in connective tissue 
reaction which was suggestive of hepatitis cirrhosis. 

PRESENT STUDY 

The present study is based upon 37 patients with hepatitis in whom evidences 
of disease persisted for over two months after the initial symptoms. An arbi- 
trary dividing line of two months was selected after a detailed study of 40 cases 
of acute hepatitis revealed that there was complete subjective and objective 
recovery in all but one patient within a period of two months after the onset. 

In addition to routine tests, the laboratory studies included the five mg. per . 
kilo bromsulphalein test, cephalin flocculation test, sedimentation rate and 
prothrombin time. Many of the patients also were subjected to gastro- 
intestinal x-ray series, gall bladder x-rays and gastric analyses when symptoms 
persisted. 

The technique of liver biopsy was a modification of the procedure described 
by Iversen, Foul and Roholm (11). Preliminary medication consists of nem- 
butal (0.2 gm.) by mouth, two hours before and morphine sulphate 0.01 gm, 
hypodermically one half hour before the procedure. Under novocaine anes- 
thesia, a Vim-Silverman needle is inserted through the right ninth intercostal 
space just anterior to the posterior axillary line. After the needle enters the 
complementary pleural space, it is thrust inward against the diaphragm. The 
needle is then advanced quickly through the diaphragm into the liver. The 
inn er component of the needle is then advanced and engages a small column of 
liver tissue, after which the outer part of the needle is thrust further inward, 
sealing the liver tissue and the entire apparatus is withdrawn. Worm-like 
segments of liver tissue are obtained and fixed in formalin for staining with 
hemotoxylin eosin and in absolute alcohol for staining the glycogen. In our 
experience this procedure has yielded specimens which are satisfactory for 
diagnosis in over 90 per cent of trials. After the procedure, the patient 
experiences pleuritic pain for several hours. Adhesive chest strapping and 
codeine are used to control pain and the patient is confined to bed for twenty- 
four hours. 
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Clinical findings. The acute phase of tlie hepatitis had subsided in all of the 
patients in tlie group at the time of observation. Hospitalization was necessi- 
tated by persistent sjTnptoms, hepatic enlargement and tenderness or abnormal 
tests of hepatic function. With four exceptions, all patients had been con- 
sidered to have suffered from naturally occurring acute hepatitis. Three of 
the four remaining patients had had jaundice wliicli was attributable to yellow 
fever vaccine and one patient had had carbon tetrachloride poisoning. Most 
cases were first seen by us two to three months after the onset and continued 
under observation for two to three months. The period of observation was 
longer in some cases and a few patients were included who were reexamined one 
to three years after onset. Usually the course of the disease following the acute 
phase of Illness was characterized by continuously persistent symptoms rather 
than definite relapses. A small group had recurrent episodes of hepatitis 
separated by intervals of apparent recovery or inactivity of the disease. 

Sympivtns. The outstanding symptom in this group of patients was ab- 
dominal pain or discomfort. This was usually located in the right upper 
quadrant or in the epigastrium radiating sometimes to the back or to other 
parts of the abdomen. The discomfort was described as a duU soreness, present 
dining much of the day and aggravated during periods of exertion. Most 
individuals were unable to participate, at first, in reconditioning exercises 
because of increased pain. Occasionally the pain was sharp in character and at 
times it appeared to be related to food intake. Some individuals also had pain 
in the right lower quadrant, associated with tenderness over the region of the 
cecum and ascending colon. 

Dependent upon degree of activity, some individuals complained of easy 
fatigability. At times, fatigue was the chief symptom which interfered with 
the activities of the day. Vague indigestion or nausea might occur after meals, 
particularly following the ingestion of fatty foods. The appetite was poor at 
times but most of our patients had recovered the weight which was lost during 
the acute period of illness. Nervousness and occasional mild diarrhea were 
complained of at times but these symptoms were infrequent. 

In some patients, a subicteric tint of the sclerae was present. The other 
significant physical findings were limited to the abdomen. Abdominal 
tenderness was present in about half of the cases, usually located in the right 
upper quadrant over the liver edge. This was elicited at times with simple 
palpation or more frequently with deep palpation during inspiration. The 
liver may extend one to four fingers breadth below the costal margin, and was 
enlarged in one quarter of the cases. The tip of the spleen was occasionally 
palpable. Occasionally there was tenderness in the right lower quadrant over 
the region of the cecum and ascending colon. 
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Laboratory data. Mild elevation of the icterus index was present in about 
half of the patients on initial examination, the values ranging from 10 to 22 
units. After several weeks of further observation, the icterus index usually fell 
to within normal limits. In several patients a subclinical bilirubinemia per- 
sisted throughout the period of observation. The longest period after onset of 
jaundice in which some bilirubinemia was found was two years. Occasionally 
mild recrudescences of jaundice with slight elevation of the icterus index were 
observed after a period of freedom from jaundice. Bromsulfalein retention was 
found in the majority of patients on initial examination and varied from 5 to 45 
per cent after forty-five minutes. In most instances, the retention was in the 
neighborhood of 10 to 15 per cent. A prolongation of prothrombin time was 
also frequently encountered, varying from 26 to 49 seconds in comparison with 
control values of 18 to 20 seconds. The cephalin flocculation test was occa- 
sionally positive. Mild prolongation of sedimentation rate was often found, 

TABLE 1 

Symptoms in 37 patients vi^Uk prolonged hepatitis 


Abdominal pain or discomfort 22 

Weakness and fatigue 8 

Nausea 7 

Anorexia 3 

Diarrhea 2 

Nervousness : 2 

Vomiting 1 

No symptoms 12 


but the readings were never high. Other studies frequently carried out in- 
cluded x-rays of gastrointestinal tract, gall bladder and gastric analyses; and 
these were within normal limits. 

CLINICAL COURSE 

The clinical picture early in the disease, as recorded in these cases, was not 
different from that which is usually found in acute hepatitis. Characteristically 
the onset was with anorexia, nausea and vomiting followed within a few days 
by the development of jaimdice, and hepatic enlargement and tenderness. 
Some abdominal pain was present in half of the patients during the early phase 
and usually was located in the right upper quadrant and was mild in degree. 
Nothing in the early behavior of the disease indicated that the illness was 
destined to be a protracted one. Most of the patients were not sicker than the 
average case of acute hepatitis although there were two patients who were 
seriously ill at the onset. It was of interest that four of the patients presented 
the picture of acute hepatitis without jaundice during the early period of illness, 
ivith only slight subclinical elevation of the icterus index. 
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' The late course of the illness was variable. The majority of patients became 
asymptomatic within six months after onset, but some continued to complain 
of abdominal pain. In a number of cases the subjective complaints appeared 
to be out of proportion to the objective findings but usually some evidence of 
disturbed hepatic function was found and most patients who had biopsies 
performed still showed signs of chronic inflammation of the liver. 

Twenty-five of the 36 patients were well enough to be recommended for 
advanced reconditioning within six months after onset. Three patients were 
separated from the service respectively 15 months, 25 months and 33 months 
after the onset; two of these patients had chronic hepatitis and one had con- 
version hysteria following prolonged hepatitis. The remaining patients con- 
tinued to have residual symptoms from seven months to two years after onset 
but were considered well enough for light duty. One case described below 
died three and a half years after onset. 

BIOPSY FINDINGS 

A comparison of the biopsy findings with the important clinical findings in 
fifteen cases is shown in table 2. In twelve instances there was evidence of 
residual periportal inflammation found at intervals varying from two to 
approximately twent 3 ’'-five months after the onset of symptoms of hepatitis. 
Collections of lymphocytes, mononuclear cells and occasional polymorpho- 
nuclear leukocytes were present in the periportal areas with at times some 
e\ddence of bile duct proliferation. In one case (Case 4) considerable fibrous 
proliferation and proliferation of bile ducts were found suggesting cirrhosis. 
In three patients there were no abnormal changes. 

In general, this series of biopsies indicated that complete recovery of hepatic 
lobules is to be expected following acute hepatitis, but that a slowly subsiding 
chronic periportal inflammatory process may exist for an indeterminate period 
following the initial episode. The extremely variable and slow recovery 
toward freedom from symptoms in some cases may be related to the residual 
inflammatory’' process demonstrated. However, complete freedom from evi- 
dence of inflammation or proliferation of scar tissue is to be expected but only 
after a highly variable period, in this series varying from seventy- three to five 
hundred seventy-eight days. One case (Case 4) shonnng evidence of portal 
cirrhosis is the exception, and it may be presumed that the biopsy probably 
represented a localized area of scarring not representative of the liver as a whole. 

The following cases are quoted as illustrative: 

Case 10. A 29 year old soldier who became ill with anorexia, nausea and vomiting 
in the European Theatre on February^ 7, 1945. After two days, he became jaundiced, 
was hospitalized and treated with bedrest and a high carbohydrate high protein, low 
fat regime. The icterus index rose to a maximum value of 80 units and frank jaundice 
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persisted for three months, fluctuating in intensity. He complained of right upper 
quadrant abdominal pain which radiated to other parts of the abdomen and over the 
precordial region. His appetite remained poor and he lost 33 pounds in weight. 
Gradually the jaundice subsided and the pain became less marked. 

Three and one half months after onset, he arrived in the Zone of the Interior, still 
complaining of abdominal pain, lassitude and occasional nausea. He was 17 pounds 
underweight. The liver was not enlarged but there was moderate right upper 
quadrant tenderness. The icterus index was 12 units and bromsulfalein test re- 
vealed 10 per cent retention at forty-five minutes. Prothrombin time, cephalin 
flocculation and sedimentation rate were normal. X-rays of the gall bladder and 

TABLE 2 


Findings in fifiecn cases of residual hepatitis 
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upper gastrointestinal tract were normal. A needle biopsy of the liver on July 17th, 
1945, showed subsiding chronic inflammation around the portal spaces. 

During the first month after return to the United States, icterus index and brom- 
sulfalein tests became normal, but the patient continued to have intermittent right 
upper and lower abdominal pain, aggravated during exertion. The next two months 
were spent on convalescent sick leave during which time he improved symptomatic- 
ally. Nine months after onset he felt fairly well but exercise tolerance was estimated 
at only about sixty per cent of normal. 

This patient showed evidence of prolonged hepatitis. The clinical evidence of 
liver damage was slight but abdominal pain was a prominent symptom. Biopsy of 
the liver was done five and a half months after onset and revealed a moderate degree of 
subsiding periportal inflammation (fig. 1). 

Case 4, A 34 year old soldier was hospitalized in New Guinea in June 1944 because 
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of anorexia and epigastric pain of several days duration. Examination revealed a 
questionable icteric tint of the sclera. The liver was enlarged three fingers breadth 
below the costal margin. Tlicre was a faint trace of bile in the urine and the icterus 
index was 21 units; rising to 29 units. After two weeks the abdomen became dis- 
tended and it was noted that he had some pretibial edema and shifting dulness was 
present in the abdomen. Following this, he liad a profuse hematemesis and the red 
blood count dropped to 2,800,000 with hemoglobin 71%. TIic white count and blood 
platelets were normal. A transfusion was required. Paracentesis three weeks after 
admission yielded straw colored fluid with specific gravity 1010, 4-plus albumin and 52 
white cells per cubic millimeter, with 90% tymphocytes. During this period there 
was a slight fever up to 100°. After one month, the patient improved and three 
months after onset he arrived in the United States. At that time the edema and 
ascites had disappeared completely and he felt well c.xcept for some indigestion and 
epigastric discomfort. The liver was enlarged three fingers breadth below the 
costal margin. Bromsulfalein test revealed 45 per cent retention. A biopsy of the 
liver revealed subsiding periportal inflammation with considerable fibrous prolifera- 
tion and proliferation of bile ducts, suggesting cirrhosis (fig. 2). Under obscr\^ation, 
the patient became asymptomatic but some hepatic enlargement persisted when last 
examined six months after onset. 

Tliis case is illustrative of severe hepatitis with subclinical jaundice at the onset, 
followed by portal decompensation. The subsequent course was one of continued 
improvement and sLx months after onset, the patient was considered well enough for 
light duty. 

Case 15. A 27 year old nurse suffered from an attack of acute hepatitis in May 
1942. She had received j’^ellow fever vaccine in December 1941 which was pre- 
sumably the source of infection. The onset of illness was with fever, rising to 103°, 
followed by intense jaundice, itching and clay colored stools. The jaundice gradually 
subsided but during convalescence there was marked fatigability and right upper 
quadrant soreness. After three and a half months, she was returned to duty. Dur- 
ing the ensuing two years, she was hospitalized on three occasions because of per- 
sistent symptoms including chronic fatigue, aching sensations in the right upper 
quadrant, anorexia and slight low grade elevations of temperature varying from 99.2 
to 99.6 by mouth. Repeated examinations usually revealed a tender palpable liver 
extending two fingers breadth below the costal margin. The cephalin flocculation 
test was intermittently positive while the bromsulfalein test was normal. A biopsy 
of the liver in June 1944 revealed a moderate degree of periportal inflammation with 
slight periportal fibrois. The patient was separated from the service because of 
physical disability. 

This patient is an example of extremely prolonged hepatitis lasting for over two 
years, where the disease followed and was presumably due to yellow fever vaccine. 
The principal manifestations were chronic fatigue, enlargement and tenderness 
of the liver and some histological changes demonstrated in the biopsy of the liver 
(fig. 3). 

Case 16. A 50 year old officer was well until August 1942. At that time, about 
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four monllis after receiving yellow fever vaccine, he began to feel somewhat below par 
and on one occasion liis eyes were questionably jaunclicccK lie began to notice swell- 
ing of both ankles coming on during the day and subsiding overnight. He also de- 
\Te?opccf ver}' mild ahcJornfriaJ chscorrifort, assoc/atccf wit/i shght nausea. He was 
hospitalized in Jul}* 1943 because of tlicsc symptoms and improved. After discharge 
from the hospital, the symptoms gradually recurred. Ilis appetite became poor but 
weight was maintained. There was increasing fatigability and weakness. 

Examination in October 1945, about three years after onset of symptoms revealed 
a dusky pigmentation of the face and body. There were a number of spider 
angiomata. The liver was percussed at the costal margin and there was moderate 
pitting edema of the legs. The icterus inde.x was within normal limits but the 
bromsulfalcin test disclosed a 100 per cent retention. During the ne.\’t three months, 
the patient steadily became worse, developed ascites and finally died with hepatic 
insufficicnc3\ Autopsy disclosed marked cirrhosis of the liver. 

This case is an example of cirrhosis of the liver terminating fatally about three 
}'ears after the clinical onset. The fact that the onset took place shortly after 
yellow fever vaccine raises the question of a possible relationship. In view of the 
rarity of such an occurrence, the relationship remains conjectural. 

DISCUSSION 

'Most of the patients in tliis group presented definite evidence of persistent 
disease of the liver, continuing for many months after the original onset of 
acute hepatitis. These findings are in accord with the reports of Kalk, Soffer 
and Paulson, Barker and others, who reported series of cases of protracted liver 
disease following acute hepatitis. The prindpal positive findings in our series 
were enlargement and tenderness of the liver, slight elevation of the icterus 
index, retention of bromsulfalcin and histological changes in the liver demon- 
strated by punch biopsy. Less frequently an elevation of sedimentation rate, 
prolonged prothrombin time or positive cephalin flocculation test indicated 
persistent disease. 

Hepatitis may persist for over two years and frequently lasts for six months. 
Except for one patient in this series who died of cirrhosis of the liver over three 
years after onset, the longest interval at which persistent liver damage was 
found was twenty-five months. The general trend however appeared to be in 
the direction of recovery within one year. Under observation, abdominal 
distress usually disappeared, liver function tests returned to normal and while 
biopsy findings showed some periportal inflammation, there was usually nothing 
to suggest the onset of cirrhosis. 

The problem of the relationship of prolonged hepatitis to cirrhosis of the liver 
IS an unsettled one. Our studies indicate that complete recovery is to be 
expected following prolonged hepatitis. Over a period of time, there was a 
slow recovery with disappearance of symptoms and histologically the persistent 
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changes in the liver were not marked in degree. It is felt that cases of cir- 
rhosis such as Case 16 which may have been a sequel of acute hepatitis, should 
be interpreted with caution because of the rarity of frank cirrhosis following 
acute hepatitis. Barker and his colleagues observed a few patients with 
chronic hepatitis with ascites and spider naevi, some of whom improved and 
some who developed fatal liver failure, and concluded that cirrhosis of the liver 
following chronic hepatitis is probably rare. 

Two of our cases appeared to faU into the group which has been described by 
Soffer and Paulson and others (2, 12) who have a persistent or intermittent 
bilirubinemia following acute hepatitis and lasting for years. These patients 
were found to have a normal histological appearance of the liver and other liver 
function tests were within normal limits. 

SUMMARY 

1. A series of cases of prolonged hepatitis is described in whom evidences of 
persistent liver disease lasted for six to twenty-five months. 

2. The principal positive findings are enlargement and tenderness of the liver, 
slight elevation of the icterus index and bromsulfalein retention. Biopsy of 
the liyer usually reveals subsiding chronic periportal inflammation. 

3. In prolonged hepatitis, complete recovery is to be expected but only after a 
variable period, in this series varying from seventy-three to five hundred 
seventy-eight days. 
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LAEKNEC’S CIRRHOSIS: THE EFFECT OF THERAPY IN 
INCREASING LIFE EXPECTANCY 


Stockton Kimbau., M.D. and William A, C. CnAPPLE, M.D. 

The University of Buffalo School of Medicine, Buffalo, N. Y. and the E. J. Meyer Memorial 

Hospital, Buffalo, N. Y. 

INTRODUCTION 

Cirrhosis of the liver occurring in chronic alcoholics is common in a big city 
hospital. The introduction of the Patek regimen has extended the life ex- 
pectancy of these patients by several years. By way of evidence of this, we arc 
presenting an analysis of the effect of treatment of patients with decompensated 
alcoholic cirrhosis in the general ward service of a city hospital during two five- 
year periods, 1936-40 and 1941-45. The 1936-40 group is labelled A, the 
1941-45 group, B. An attempt was made to study all of the charts filed in the 
record room under the diagnosis of cirrhosis of the liver. This was impossible 
in the earlier group labelled A, since the charts are being microfilmed and were 
not all available for study. 160 successive unselected charts from this period 
were studied and compared with 200 successive unselected charts from the later 
five-year period. In the first five-year period, Group A, our information is 
derived entirely from the charts. One of us, Dr. William Chappie, has seen 
most of the patients in the second five-year period, Group B, and has done most 
of the work for this paper. 


OBSERVATIONS 

In an attempt to minimize error we have excluded from our study all except 
those who manifested clinical evidence of hepatic decompensation. As 
evidence of decompensated cirrhosis we accepted the following: ascites, spleno- 
megaly of marked degree, esophageal varices, and ankle edema. 

Jaundice was not included as a criterion because we believe it to be a mani- 
festation of active disease in the liver cells often transitory in nature, rather 
than a terminal result of drrhosis. Although Laennec’s cirrhosis and cardiac 
decompensation may often coexist, we have excluded from consideration all 
cases manifesting evidence of cardiac decompensation so as to avoid confusion 
concerning the nature of the ascites and ankle edema. We have excluded 
consideration also of those patients in whom Laennec’s cirrhosis was demon- 
strated at autopsy but did not give enough clinical evidence so that the patients 
could receive therapy directed toward the relief of their cirrhosis. 

Out of 160 patients in Group A, the first .five-year period, 57 have been in- 
cluded for analysis, and out of 200 patients in Group B, the second five-year 
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period, 86 have been included for analysis of patients demonstrating de- 
compensated cirrhosis. 

In Group A, 36 of the 57 patients, or 65%, and in Group B, 79 of the 86 
patients, or 92%, were confirmed and recurring chronic alcoholics (table 2) . 

In Group A, 5 or 9% and in Group B, 35 or 41% were described on the charts 
as showing clear cut evidence of vitamin deficiency. It is probable that the 
difference in the two groups represents a difference in observation and recording 
rather than a true difference in incidence. The deficiencies noted included 
bleeding tendencies such as purpura or bleeding gums, cheilosis, atrophic, red 

TABLE I 


Comparative study of 5 year periods 



A 

B 

Alcoholics 



Large livers j 

42 

67 

Alcoholics and cardiac cirrhosis ; 

42 

22 

Diagnosis at autopsy only 

19 

25 

Decompensated cirrhosis 

57 

86 


160 

200 


TABLE 2 


Decompensated cirrhosis 



A 

B 

Alcoholics : 

Deficiencies 

Prothrombin deficiencies 

Low Protein (total) 

number 

36 

5 

2 

fstr cent 

65 

9 

4 

number 

79 

35 

16 

1 23 

per cenl 

92 

41 

19 

27 

I ■ 1 ■ 

Total 

57 

100 

86 

100 



or purple tongue, pellagra, peripheral neuritis and combinations of these such 
as tongue plus neuritis, tongue plus cheilosis, tongue plus cheilosis plus neuritis. 

Among physical findings (table 3) the liver was described as palpable or 
enlarged in 32% of group A and 87% of group B; the spleen as palpable in 
12% of group A and 11% of group B. How reliable is the description of en- 
largement of the liver in cirrhosis is questionable. The organ is so much in- 
creased in firmness that, even though the liver may actually be reduced in size, 
its edge is often felt below the costal margin on deep inspiration. Spider 
angiomata were described on the chart in 2% of group A and in 39% in group B, 
a description certainly below the actual incidence. Ascites was noted in 82% 
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of group A and 79% in group B and esophageal varices were demonstrated by 
X-ray or by gross hematemesis or melena in 23% of group A and 29% of group 
B. In this regard it is of interest to note that 64% of patients in group B, as 
compared witli 15% in group A, were still living 1-5 years after the demonstra- 
tion of the presence of esophageal varices. 

Jaundice was present during hospitalization in 40% (23 cases) of Group A 
and 80% (69 cases) of Group B. Despite the greatly increased incidence of 
jaundice in the second 5-year period, the percentage of jaundice which first 


TABLE 3 
Physical findings 


1 

rays. EXAif. 

1 

A 1 

1 

0 

Total 

57 

% 

86 

% 

Large liver 

18 

32 

7S 

87 

I^arge Spleen 

7 

12 

16 

11 

Spiders on chest wall 

1 

2 

33 

39 

Ascites 

47 

82 

67 

79 

Esophageal \’arices 

13 

23 

25 

29 

(Deaths in varix group) 

11 

85 

9 

36 

Jaundice 

23 

40 

69 

80 

(Terminal only) 

16 

69 

23 

33 


TABLE 4 
Therapy 



! OtET 

1 

CHO 

P i 

F 

Cal. 

Group A 

400 

70 

90 

2700 


500 

60 

20 

2500 

Group B 

350 

150 

60 

2SS0 

1 


(250) 


(2950) 



Plasma 




appeared as a part of the terminal picture was only 33% in the second 5-year 
period, as compared with 69% in the first 5-year period. This suggests an 
inddence of recovery from active liver disease greater in the second than in the 
first S-year period. 


TREATJTENT 

In the first period the diet prescribed was a 2700 calorie “house diet”: 
Carbohydrate 400, protein 70, fat 90; or a 2500 calorie, so called “high carbo- 
hydrate, low fat diet" containing carbohydrate 500, protein 60, fat 20. The 
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standard diet in the second 5-year period contained 150 to 250 grams of protein, 
350 grams of carbohydrate and 60 grams of fat. Intravenous plasma was 
employed occasionally. 

Extra vitamins were not added in the first 5-year period. In the second 
period the vitamins added routinely were: brewers yeast, 30 gm. t.i.d., thiamine 
cliloride 10 mg. t.i.d., orange juice, 200 cc. t.i.d., crude fiver extract, 3 cc. 
intramuscularly daily. For special indications nicotinic acid, riboflavin, 
vitamin K, or ascorbic acid were added. 

Further treatment consisted of withdrawal of alcohol during hospitalization, 
salyrgan and abdominal and thoracic paracentesis when indicated, and 
omentopexy in selected cases. 


TABLE 5 

Average Length of Total Observation per Case 


months 


Group A 10.8 

Group B 21.0 


TABLE 6 

Vital statistics — at end of 5 year period 



A 

B 


number 

per cent 

number 

per cent 

Dead 

46 

80 

48 

55 

Living 

2 

4 

29 

34 

Unknown 

9 

16 

9 

11 

Total 

57 

100 

86 

1 

100 


Surgical omentopexy was performed three times in Group A with good results 
in one case and five times in Group B with good results in three. In addition 
there was one proven spontaneous omentopexy in Group B with complete 
relief of the ascites. 


EESULTS 

The results of therapy in Groups A and B are indicated by the death rate 
(table 6)-^6 deaths in Group A, or 80%; 48 deaths in Group B, or 55%. At 
the end of the 5-year period two patients were known to be living in Group A 
and 29 in Group B. 

The results indicated by the above death rates compare with the average 
duration of s)anptoms recorded in table 5. From the onset of hepatic de- 
compensation in Group A to the time of death averaged 10 months for the 
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group, or less than one year. From the onset of hepatic decompensation in 
Group B to the time of death or to survival at the end of the S-year period 
averaged 40 months, or 3.3 years. Included in this group are 3 patients who 
showed evidence of decompensation dating back more than 10 years before 
their first hospitalization, which occurred during the second 5-year period. To 
overcome the effect on our statistics of these three extraordinary cases, we have 
averaged the length of time in group B from the first hospitalization for cir- 
rhosis to death or survival at the end of the 5-year period. This figure was 
found to be 21 months, or twice the average length of total survival of the pa- 
tients in Group A after the onset of their symptoms. 

The chief causes of deatli in both groups A and B (table 7) were intercurrent 
infection, — chiefly pneumonia, cholemia, ruptured esophageal varix and 
emaciation. Since the actual number of deaths in the two groups, 46 and 48 


TABLE 7 


CAUSE Of DEATH 

A 

B 

Infection 

13 

16 

(chiefly pneumonia) 

^Cholemia 

10 

15 

Esophageal varyx i 

11 

9 

*Emaciation j 

7 

3 

Carcinoma liver j 

1 

1 

Foot amputation 

1 

1 

BTs 

1 

1 

Suicide. 

2 

1 

Undetermined 


2 

Total 

46 

48 


* indicates significant variations in tne two groups 


respectively, was practically identical, it wU be noted that the only difference 
in causes of death between the two groups lies in an increase in cholemia in 
Group A, possibly associated with the increase in inciidence of jaundice, and the 
decrease in death from emaciation, doubtless the result of improved nutrition. 
The chief difference between the two groups is in the mmher, not in the naUire 
of the deaths. 


SUMSIAKY 

Out of a total number of 143 cases of decompensated cirrhosis analyzed, the 
death rate in the second 5-year group after the institution of high protein, high 
vitamin therapy was found to be f that in the first 5-year group. The survival 
time of patients in the second 5-year group was found to be from 2 to 4 times 
that of patients in the first 5-year group. 
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On the basis of the work of Patek, Whipple, Ravdin, Snell, Morrison, Hoag- 
land and others, we feel justified in concluding that this improved clinical 
result is attributable to improved therapy. Snell has noted that this response 
to therapy is more striking in alcoholic than in non-alcoholic cirrhosis. By 
earlier institution of therapy, at least in cirrhosis in occurring chronic alcoholic 
patients, hepatic decompensation can be delayed and perhaps avoided entirely. 
The purpose of this paper is to promote this point of view. 
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ANION EXCHANGE RESIN AND PEPTIC ULCER PAIN 

Mary M. Speaks, M.D., F.A.C.P.. and Miibred C. J. Pfeipfer, M.D • 

' From the Department of Gasiro-enicroiogy and Proctology of The Woman’s Medical College of 

Pennsylvania 

INTRODUCTION 

While there is lack of universal agreement concerning the cause of ^'peptic'' 
ulceration and the pain often associated with it, nevertheless, the etiologic role 
of pepsin and hydrochloric acid has been emphasised (1), and much of present 
day therapy has been directed toward the inactivation of the free hydrochloric 
acid in the gastric contents. 

^Typical” ulcer pain occurs rhythmically from one-half to one and one-half 
hours after eating (2). Many antacids have been used to neutralize or adsorb 
the free acid and thereby reUeve the pain, but each has certain disadvantages 
(3). In the last year, resms have been considered as antacids and their clinical 
study has been suggested (4, 5). 

The advantages of anion exchange resins when used as antacids have been 
found to be: h, Greater speed of action; 2., Greater neutralizing power when 
used in practical application; 3., Complete inhibition of peptic activity; 4., 
Absence of phosphate ion removal; 5., Lack of acid rebound; 6., Absence of 
constipating effect; 7.,' No chloride removal (5). 

It would seem desirable, then, to endeavor to determine the degree of use- 
fulness possessed by such resins in treating human disease, particularly peptic 
ulceration. 

The primary objective in this study was the effect of an anion exchange resin 
on peptic ulcer pain. 


METHOD 

Material. The anion exchange resin used was Amberlite IR-4, or, as it is now 
known, Resinat (200 mesh). It is a polyethylene polyamine methylene substituted 
resin of diphenylol dimethyl methane and formaldehyde in basic form. Amber, 
finely granular, of slightly bitter taste and faintly ammoniacal odor, it is insoluble in 
water, but capable of reducing the hydrogen ion concentration of gastric juice in vivo 
and in vitro (4, 5), as well as inactivating irreversibly pepsin. In an alkaline medium, 

* Appreciation is expressed to: Arthur P. Keegan, M.D., Chief Police Surgeon, Philadelphia, Pa,, 
for cooperation in the treatment of Department of Public Safety Employees; Miss Jane Cron, for 
laboratory assistance; William G. Leaman, M.D., F.A.C.P., a Chief of Medicine, Philadelphia 
General Hospital; and to Woman^s Hospital of Philadelphia, for permission to use this resin clinically; 
to Gustav J. Martin, Sc.D., and Steven Horoschah, B.S., for technical advice and suggestions. 

The Resinat (200 mesh) was furnished by the Medical Research Department of The National 
Drug Company, Philadelphia, Pa. 
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as in the small intestine, the original resin is regenerated, the hydrogen ion being 
exchanged for another cation. 

According to Martin (6), and from the work of Segal et al (4) on the toxicity of 
Amberlite IR4 in rats, it was considered safe to use in almost any quantity in 
human's. 

Originally, three preparations were provided: (1) Ten per cent suspension (with 
sweetening and flavoring agents and a preservative); (2) 0.25 gram of the dry pow- 
dered resin in a moderately slowly dissolving gelatin capsule; (3) dry resin powder in 
bulk form, one level teaspoonful averaging 1.4 grams and one level tablespoonful 
averaging 3 2 grams, respectively, in weight. The suspension was discarded early in 
the course of the study because it was inconvenient for the patient and it did not seem 
suitable for investigational purposes. The preparations supplied were not applicable 
to intra-gastric instillation through the average gastric tube. 

Clinical Grouping. Individuals who participated in the investigation fell into 
1,2, or 3 of 4 groups: 

Group I. An Ewald meal (tea and soda crackers) was given in the morning to 
25 fasting adult patients, and specimens were withdrawn as in a routine fractional 
analysis. At the completion of the test, the tube remained in situ, and the patient 
was given a certain amount of the resin in sufficient tap water to permit swallowing. 
Samples were then withdrawn at specified intervals, free and total acid content de- 
termined, and the amount of resin sediment noted. 

Most of the patients constituting this group had peptic ulcerations but some of 
them had a gastric analysis done for other reasons. 

The purpose of this diversion was to determine, if possible, by this crude method, 
an approximate dose of resin which could be expected to reduce the free hydrochloric 
acid to zero and to maintain it at that level for at least one hour. 

Group II. From June 1945 through September 1946, thirty patients having peptic 
ulcers with pain constituted this main experimental group. Of these, 25 had a long 
history, while in 5 the duration of the ulcer was relatively short. Ail were studied as 
completely as possible, and all had roentgenological evidence of ulceration, but in 4 
cases, difference of medical opinion resulted in classifying these individuals as prob- 
able active ulcer patients. Prepyloric and duodenal ulcers were present in one pa- 
tient; esophageal and duodenal ulcers co-existed in another patient; 26 others had 
duodenal ulcers; a gastric ulcer was diagnosed in one case; and one man had multiple 
marginal ulcers. 

Four patients were confined to bed at the beginning of treatment. Twenty-six 
patients were ambulatoiy and employed in work which involved irregular sleeping 
and eating hours, together with occasional occupational threats to life (policemen, 
firemen, guards). 

The weight and general nutritional status was average for age and sex, or only 
slightly below normal. 

There were 29 males, 1 female; 28 white persons, 2 colored. The age ranged from 
30 to 81 years, the average being 46 years. Direct observation tune while using the 
resin ranged from 15 months to about one week in 4 instances (as in the massive 
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hemorrhage patient who died following surgical intervention; the complete failure, 
and 2 who improved so rapidly that they did not wish to report to the Clinic). The 
average observation time was 5 months. Nine patients were observed for one year or 
longer. 

These patients were given tiie resin in amounts which at first were on a trial and 
error basis, and which later were administered according to individual need. Dosage 
varied between 0.25 gram (1 capsule) after each meal and before bedtime to approxi- 
mately 6.4 grams (2 level tablespoonfuls) every hour, taken with tap water. 

Aside from restrictions on alcohol, tobacco and coarse or highly seasoned food, no 


TABLE 1 

Composition of patients in Group II 


Age 

Average .... 
Sex 

Hace 

Ambulatory... 

Bed 

Acute ulcers. . 
Chronic ulcers 
Ulcer site. . . . . 


**Simple” lilcers 

Ulcers with complications 

Observation time . . 

Average . . . 

Amount of Resin Administered in Divided Doses per 24 Hours 
Average . . . ... 


30 to 81 Years 

46 Years 

.... 29 Male 

1 Female 
.... 28 mite 

2 Negro 

, , . . 26 Patients 

4 Patients 

5 Patients 

25 Patients 

, . . . 26 Duodenal 
1 Gastric 
1 Prepyloric- 
duodenal 
1 Esophageal- 
duodenal 
1 Multiple 
marginal 
. . . 21 Patients 

9 Patients 

1 Week to 15 months 
5 Months 
0.5 to 102 grams 
24 Grams 


major dietary restrictions were imposed. Meals were to be bland, eaten three times a 
day, and as regularly as possible. 

No other medication was used except as incidental need arose. 

Group III. Twenty-three patients having disease entities other than peptic ulcer 
to account for abdominal pain (gastritis, hyperchiorhydria, carcinoma, sarcoma, 
allergy, spasm, renal or gall bladder disease and undiagnosed disease), were also given 
resin in varying doses, according to the plan used in Group II, The purpose of this 
procedure was to estimate any non-specific effect that the resin might have on pain. 

Group IV. Group 11 and III patients and 3 individuals with bleeding peptic 
ulcers without pain were combined to form this group of 56 which represents all indi- 
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viduals who have been exposed to the resin and who have been observed for obvious 
subjective or objective side effects of the antacid. Twelve patients were observed 
for one year or longer. 

Because the main purpose was not to study toxic effects as such, each person was 
not periodically subjected to a routine blood count, urinalysis, stool examination 
(gross and for occult blood ), sedimentation rate and a gastric analysis; but as many as 
possible were so studied. 


EESULXS 

Group /. Owing to the great variation, even at different times in the same 
individual, no clear-cut results of administering resin with a gastric tube in situ 
can be described. There seemed to be a reduction in free acidity even with as 
little as 0.25 gram, but the duration of such reductions was a matter of 5 to 10 
noinutes. In certain cases there seemed to be a subsequent transient elevation 
in free and total acidity in about 15 minutes, which may be considered not 
typical of acid rebound. It was not until approximately 6.4 grams were given 
in at least 2 consecutive one-half hour doses, that the free acid titration value 
was consistently reduced to zero for an hour or longer. The value was lower 
in those cases in which resin was present in the aspirated specimens than in 
those having no such precipitate. 

Pain, when present during the procedure, was relieved instantly with 0.25 
gram as well as 6.4 grams. 

Group 11. Of 30 patients with ulcer pain, all but one indicated relief of 
pain. The failure was in one of the first patients to be treated, an 81 year 
old colored man, who had marked hypersecretion, regurgitation and vomit- 
ing. Given a 0.25 gram capsule every hour, he probaby had very little 
contact in his stomach with the resin. 

Relief of pain ensued in most cases immediately, especially if the loose pow- 
der were taken, and often there was no recurrence. When the capsules were 
used, pain relief occurred usually within 5 and 10 minutes Night doses were 
rarely required, especially if a bedtime dose was taken. 

The patient with marginal ulcers, who was in bed with severe pain, was 
ambulatory in 2 days on a schedule of one capsule every hour, day and night. 
Patients who had had ulcer recurrences over many years, claimed that the 
resin was most effective, and returned for additional supplies because they 
did not want the pain to recur. However, in other instances, relief seemed so 
complete to the patient that he considered himself cured, and did not wish to 
return for further observation. 

The usually iimnediate control of pain, however, did not guarantee healing, 
nor prevent recurrences and complications in 9 cases. One patient with a long 
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standing duodenal ulcer was symptom-free on 0.5 gram (2 capsules) every one 
hour, and remained on tins schedule 7 months, at which time he developed 
pain due to perforation and walled-off peritonitis. 

' Another patient with duodenal ulcer with penetration into the pancreas 
proven at operation, was symptomless on 0.25 to 0.5 gram (1 to 2 capsules) 
after meals and 2 grams (8 capsules) at night. He continued on this dosage 
and was comfortable until 7 months later, when, after dietary and living 
irregularities, he no longer was free of pain at all times. He was given approxi- 
mately 3 grams of the powdered resin every hour. He was comfortable until 
evening, when additional resin failed to relieve him. A subtotal gastric re- 
section and excision of the penetrating ulcer gave relief. 

Two massive hemorrhages in close succession and necessitating surgery, 
followed relief of pain in a 31 year old man, given 0.5 gram (2 capsules) every 
hour day and night. On the other hand, 2 men who had had bleeding ulcers 
but no pain have taken 0.25 gram (1 capsule) 4 times a day for over 1 year 
without, as yet, bleeding. 

The 45 year old male with marginal ulcers had a recurrence of pain some 
months after discharge from the hospital. He bad not beeen ‘^maintained’^ 
on resin therapy. 

Intensive psychotherapy was necessary to help control a 37 year old man who 
resorted to the resin off and on as the spirit moved him, for intermittent pain, 
and who was difficult to maintain on any kind of regimen. 

While no attempt was made for the purpose of this report to determine healing 
time as related to resin therapy, nevertheless, some ulcers did heal, as proven at 
the time of a laparotomy or by roentgen examination, and some retained 
roentgai evidence of activity while on resin treatment but produced no 
symptoms. 

The amount of resin ingested did not seem to bear a direct relationship to 
pain relief. As little as 0.25 gram (1 capsule) could bring about ease within 5 
minutes, whereas approximately 6.4 grams also produced relief almost imme- 
diately. Two tablespoonfuls (about 6,4 grams) every hour was the largest 
amount most patients could take because of taste, gagging, or fullness. Dosage 
ranged from 0.5 gram to 102 grams a day, the average being 24 grams in 24 
hours. 

Two tablespoonfuls (6.4 grams) about one-half hour after meals and before 
bedtime, or 2 capsules (0.5 gram) every hour, with 6 to 8 at bedtime were 
typical dosage schedules. 

Increasing the dose, per se, did not give continued and complete comfort in 
3 individuals: one with coronary arteiy disease; another with pulmonary 
tuberculosis, positive sputum and thorocoplasty, but no demonstrable gastro- 
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intestinal tuberculosis; and one with hydronephrosis, all of whom had active 
duodenal ulcers responding to treatment, but who probably also had referred 
pain from their other diseased systems. 

Group III. Eleven of the 23 individuals who had pain related to diseases 
other than peptic ulcer were relieved of pain, at least temporarily, by resin 
administered much as in Group II. The relief was not of long duration, how- 
ever, and the lesions present required individual treatment. 

Group IV. Of 56 individuals who had ingested varying amounts of the resin, 
undesirable effects were of a minor and inunediate nature rather than profound 
and delayed. 

Approximately 25 per cent or 16 patients “blamed” the resin for “gagging’ 
because of taste or smell or both (in 7); nausea (in 4); diarrhea, “sour stomach” 
fullness, or dry stools in individual instances, and esophageal or anal burning* 

TABLE 2 

The Effects of Resin Ingestion 


Patients with peptic ulcer 30 

Relieved of pain 29 

Unrelieved..... 1 

Patients with pain due to lesions other than peptic ulcer 23 

Relieved of pain 11 

Unrelieved 12 

Total number of patients ingesting resin 56 

No toxic manifestations 40 

Undesirable effects 16 


vomiting, constipation or gas in 2 persons, respectively. More than one type 
of complaint was reported by some individuals. 

Anal burning (and slight bleeding) was reported by an ulcer patient who had 
taken over 6 grams of resin every hour without any food, and who developed 
diarrhea. Esophageal binning was especially prominent in the patient who 
had both an esophageal and duodenal ulcer. He had congenital shortening 
of the esophagus. 

If a patient had not been constipated before being placed on resin therapy, 
he did not develop constipation. Those whose complaint had been constipa- 
tion of long duration were not improved by the resin. 

No obvious delayed detrimental effects were noted in 12 patients who had 
taken an average of 1 to 2 grams a day (1 to 2 capsules after meals and before 
bedtime) for 12 or more months. One patient has taken 32 grams daily and 
another 7 grams without weight loss, changes in the routine blood count, urine, 
and gross stool examination, or sedimentation rate. No permanent gastric 
anacidity has been noted. No clinical avitaminosis was observed, and physical 
examinations have been unrevealing of abnormalities ascribable to the resin. 
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com'CEms 

Group J. The method employed was crude and the findings in this group 
are inconclusive except in the case in which 6A grams of the resin was admini- 
stered half-hourly. Gastric free acidity under these conditions can be kept 
very low. However, patients may not like to take this dose so repeatedly, 
and any resultant nausea or vomiting will interfere with its administration in 
a given patient. The presence of food or other substances in the stomach, 
the length of time the resin remains in the stomach, the contact time and size 
of the particle, the rate of add secretion as well as any periodic variation in 
pH, might modify the practical needs of such large doses. The ideal size of 
the dose and its relationship to pain control remain unsolved. 

Group IL That ulcer psdn can be relieved by this resin seems to have 
been demonstrated. However, tlie relationship between pain and the amount, 
time of administration and physical sjLate of an anion exchange resin remains 
obscure. 

Patients and observers, knowing that a ^‘new’’ remedy was being employed, 
may have misinterpreted the actual conditions. Time will reveal the true 
nature of any results at first reported too favorably. 

That the resin cannot be considered a cure-all, nor a complete preventative 
was shown by the facts (1), that recurrences and complications did occur, even 
while the resin was still being taken by mouth, and (2), that symptom relief 
and ulcer healing were neither synchronous nor synonymous. 

Since most of the patients observed were cooperative and actively at work, 
it was hoped that an anion exchange resin would be a convenient adjunct to 
ambulatory treatment. This resin may well be of value in individualized 
cases, but its use routinely as an antacid and ulcer cure to the exclusion of other 
treatments is not suggested. 

Group 111. That pain associated with other gastro-intestinal lesions could 
be relieved, at least in part, points to a non-specific efiect of the resin. How- 
ever, the mechanism of pain production might be similar in both the ulcer and 
non-ulcer groups. 

Conversely, if definite pain relief does not accompany the adequate use of 
an anion exchange resin as an antacid in the presence of a peptic ulcer, a com- 
plication or some disease elsewhere might be suspected. 

Group IV. Since no evidence of serious toxicity was manifested in these 
patients, any amount of the resin which the patient will take may apparently 
be administered with impunity over an indefinite period of time. The taste 
factor did not exclude most patients from its use, and flavoring can perhaps be 
added or encapsulation employed. If food is eaten regularly, diarrhea and 
burning might be avoided. If the average dose is 3 grams or less, and not 
repeated oftener than every 2 hours, vomiting, nausea, and fullness might not 
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be produced. Since constipation is apparently not produced by the resin, 
anti-constipation measures need not be considered except in individuals already 
so afflicted. 


SUMMARY 

The effect on peptic ulcer pain of an anion exchange resin has been studied 
in a group of 30 patients, all but one experiencing pain relief. Relief of pain 
was not s)nionymous with healing of the ulcer but in some cases healing did 
occur. In a few cases the ulcer situation became worse while the patient was 
under treatment. 

No serious toxic effects from the use of the resin were noted. Minor side 
effects sometimes interfered with its use. 

Pain relief was observed in cases in which no ulcer was demonstrated. 
Preliminary study of acid changes within the stomach of certain patients 
in the presence of the resin were not conclusive. 

An insoluble, non-absorbable anion exchange resin, having properties of 
speedy action and great acid neutralizing powers, which inhibits pepsin 
activity; which causes no acid rebound, no constipation and no removal of 
phosphate or chloride ions from the body fluids, and which has but a slightly 
unpleasant taste (capable of being overcome) should be of value to patients 
with peptic ulceration and is worthy of further clinical trial. 
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A POLYAMINE FORMALDEHYDE RESIN 
III. Chronic Toxicity Experiment in Rats 


Haerv L. Segal, M.D., Haeold C. Hodge, Ph.D., James S. Watson, Jr,, M.D., 

AND Hilda Coates, M.A, 

Frcm the Departments of ifcdscinet Biochemistry attd Pharmacology^ The University of Rochester 
School of Medicine and Dentistry 

INTRODUCTION 

In a recent paper (1) it was shown that a polyamine formaldehyde resin 
(Amberlite IR-4^) was effective in neutralizing the acidity of HCi solutions and 
of gastric juice in vitro. In rats preliminary feeding tests of 28 days duration 
revealed a low order of toxicity for this resin. These results justified further 
work to indicate whether this resin or similar resins might be safely and efiica- 
ciously used over a long period of time clinically, especially in the treatment 
of peptic ulcer. 

Martin and Wilkinson (2) have confirmed both the acid neutralizing ability 
of this resin as well as to its non-toxicity in rais fed a more extended period 
(nine weeks). In addition, studies in dogs over a period of 3 months and in 
five mm receiving 12 grams daily over a period of two weeks revealed no toxic 
effects. These investigators also found that the acid neutralizing effect was 
enhanced by decreasing the particle size of the resin. 

The present paper describes an oral toxicity study of this resin fed to rats 
over a period of almost eight months. 

METHODS AND I^ESULTS 

The plan of this chronic toxidty experiment was comparable to that used 
in authors’ original article upon preliminary feeding tests of 28 days duration. 
Diets containing 0, 0.5, 2, and 20 per cent of the purified resin in a Purina Fox 
Chow mixture were used. Female and male albino rats in groups of ten were 
placed at weaning on each of the above diets. 

The growth curves are shown in figure 1. All of the rats grew well, were 
in good coat and appeared sleek. Normal feces were foimd throughout the 
test; there were no signs of diarrhea. Some slight depressing effect on growth 
by the ^et containing 20% resin was apparent in the males; the females showed 
no such differences. 

At the end of the eight months period, hematological examinations were 
made using tail blood. Hemoglobin percentage, grams of hemoglobin per 100 
ml. of blood, and red blood cell and white blood cell counts were determined 

^ The resin used in this study was supplied by The Resinous Products and Chemical Company 
PhUadelphia, Pa. ^ 
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on four rats from each of the feeding groups. No consistent variation was 
found in any group; all the values appeared to be normal. The hemoglobin 
percentages ranged from 92 to 119; 12.7 to 16.6 grams of hemoglobin per 100 
ml, of blood were observed; red blood counts averaged from 6.9 to 9.8 millions 
and white blood counts from 7,200 to 18,400. Differential counts were also 

grams 



within normal limits for percentages of polymorphonuclear leucocytes, lym- 
phocytes, monocytes, eosinophils, and basophils. 

A few fasting blood sugar determinations were done on control rats (85, 
105 mg.%) and on rats fed 20% resin (91, 155 mg.%). Blood chloride values 
were also obtained on a control rat (587 mg.%; 100 m.eq.) and on 3 rats fed 
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20% resin (604 to 639 mg.%; 103 to 109 m.eq.). All these values were normal. 

After these examinations, the rats were sacrified with illuminating gas as the 
lethal agent. Gross autopsies were performed. A number of organs were 
dissected out and weighed. In each experimental group the average weights 
of brain, heart, lung, liver, spleen, stomach and kidneys did not differ signifi- 
cantly from the averages for control rats. 

Histological examinations were performed by Dr. Roger Terry of the Depart- 
ment of Pathology on the following tissues of each rat: spleen, lung, heart, 
liver, stomach, small and large intestine, kidney, and brain. 

There was no evidence of a toxic reaction in any of the experimental rat 
tissues compared with the controls with the following possible exceptions. In 
the stomach of 2 rats on the 20% diet there were small areas of squamous 
epithelium surrounded by glandular mucosa. A third rat also showed 
what appeared to be a small diverticulum lined by squamous epithelium 
in the submucosa of the stomach. It may be possible that these struc- 
tures were the result of mechanical trauma from the resin diet. It is also 
possible that they were artefacts due to folding of the tissue when the sections 
were taken. Two control rats showed changes in the sections of stomach 
tissue; in one was what appeared to be a glandular embryological rest, in the 
other there was some squamous pearl-like formation and hyperkeratosis at an 
area of transition between squamous and glandular mucosa. Most of the 
lung sections both of control and of experimental rats showed some pathology. 
Several showed hyperplasia of the peribronchial epithelium, acute bronchitis, 
and a few presented early bronchopneumonia. Many showed partial atelecta- 
sis and mild congestion. There was considerable iron pigment in the spleens 
of both control and experimental animals which may have represented evidence 
of infection with Bartonella. 


SUMMARY 

Synthetic resin in the purified form was studied for its chronic toxicity in 
rats. Groups of rats were fed diets containing 0, 0.5, 2, and 20 per cent of this 
resin for a period of eight months. From weight curves, urinary and blood 
studies and autopsy observations, it was evident that 0.5 and 2% diets of the 
purified resin exhibited a very low order of toxicity. The rats receiving the 
20% resin diet were essentially normal, with the exception of three rats in whom 
changes were foimd in the mucosa and submucosa of the stomach. 

The over-all toxicity for rats of the resin, Amberhte IR-4, appears to be 
negligible. 
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THE TREATMENT OF PEPTIC ULCER WITH ANION EXCHANGE 
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% 

The use of S 3 mthetic resins as exxhange adsorbents was first described by 
Adams and Holmes (1) in 1935. In 1938 one of us, while working with 
magnesium trisUicate (2) in the treatment of peptic ulcer, discussed acid 
adsorbtion as contrasted with neutralization with Mr. Howard Tiger, then 
Vice President in charge of research, of the Permutit Corporation. Unfortu- 
nately, magnesium tiisilicate acted ninety per cent by weight as a neutralizer 
and only ten per cent as an adsorbent, Mr. Tiger had been studying exchange 
resins in relation to water purification and suggested the use of synthetic 
resins, because of their ability to remove acids from solution. These substances 
appeared biologically inert in contrast to the effects produced on the bowel or 
acid base balance of the blood by all metallic salts. However, he computed 
that at least one pound of the resin, then available, would have to be ingested 
daily in order to maintain an intragastric pH of sufficient height to inactivate 
pepsin and permit healing of an ulcer. 

In 1945, Segal (3) and his associates used a Polyamine-formaldehyde resin, 
(Amberlite IR-4) as an anion-exchange resin on the gastric secretions of rats. 
They found vigorous stirring necessary to effect prompt adsorbtion of acid by 
resin. Feeding experiments revealed the substance to be innocuous. The 
inactivation of pepsin by the resin was an indirect one, dependent on acid 
removal by the resin. Again, the large amount of resin required to remove 
clinical amounts of acid from solution and the need for constant stirring rend- 
ered its use impractical in treating peptic ulcer. 

In 1946 Martin and Wilkinson (4) reporting from the Research Laboratories, 
of the National Drug Company, Philadelphia, showed that Amberlite IR-4 
was an effective acid neutralizer in amounts practical for clinical use if a fine 
mesh resin was used. The finer the mesh, the smaller was the particle and the 
greater was the surface exposed for adsorbtion of acid. 

These papers plus a recent conversation with Mr. Tiger prompted us to 
begin treating cases of peptic ulcer with resin. We have repeated the acid 
removal studies of Martin. We have treated eighteen cases of X-ray proven 

* The resin used in this study was supplied through courtesy of Dr. Steven Horoschak of The 
National Drug Company, Philadelphia, and is not on the naarket, and is still limited to investi- 
gational use. 
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peptic ulcer to date. It has been our practice to give a level teaspoonful 
(about 3.5 gnis.) four to eight times a day, as the case required. There have 
been no toxic effects on the blood or urine, and no sensitivity reactions. The 
resin did not cause constipation or diarrhea in any of our cases. Two pa'^tients 
complained that the resin irritated the throat. This disappeared on changing 
to another ^^lot” of resin. The resin has no taste but has a definite odor (forma- 
lin-like). It is insoluble in water giving a *‘sandy^^ taste to the mixture of 
resin and water. The sandy taste and odor can be easily overcome by prescrib- 
ing the resin in capsule form or by other pharmaceutical means. 

CASE KEPORTS 

Case I, M. G., a forty-eight year old housewife, has had an X-ray proven duo- 
denal ulcer since 1939. Diet, antacids, and antispasmodics had been intermittently 
effective over the years. Cholecystectomy for stones was performed in 1944 and the 
ulcer identified. In December 1945 she began to have severe, spasmodic right mid- 
abdominal pains, associated with heartburn, belching and nausea. Attacks lasted 
one to two weeks, and were partially relieved by milk, diet, atropine and Amphogel. 
M^en first seen by us in June 1946, she was in the throes of a severe exacerbation. 
She had lost twenty-six pounds in the preceding six months. Gastric analysis showed 
fasting free acid of ninety-one degrees; blood and urine were normal. Gastro- 
intestinal X-ray series showed definite duodenal ulcer, with large gastric residue after 
six hours. She was hospitalized on June 27, 1946 and placed on a strict ulcer diet, 
given atropine sulphate grains one-two-hundredth every four hours, and one teaspoon 
of resin every three to four hours. Nightly gastric drainage was performed for .the 
first week. She became completely pain free on July fifth and has remained pain-free 
to the present time. She has gained ten pounds and is feeling better than she has in 
years. She remains on an ambulant ulcer diet and continues to take resin. 

Case II, E. M., a twenty-seven year old white, single male, was first seen in 
September 1946. He had had a duodenal ulcer since February 1943, proven by X-ray 
in an Army Hospital, following an episode of bleeding. He was treated with trans- 
fusions and Amphogel and recovered in three months. He remained well until 
September 1945, when he first noticed post-prandial epigastric pain, relieved by food 
and milk, and controlled by diet, Atropine and G^lucil. In July 1946, pains recurred 
and became constant for the first time. Pain then became nocturnal, and was not 
controlled by milk and cream diet and antacids. 

Free fasting gastric acidity was thirty-three degrees rising to ninety-three degrees 
after a stimulating meal. Gastro-intestinal X-rays showed a duodenal ulcer. He 
was treated ambulantly with Atropine Sulphate, diet and one teaspoonful of resin 
every three to four hours. He obtained relief in three days; he has remained well to 
the present time on diet and resins. 

Our other sixteen cases had similar histories. By manipulation of diet 
and resin and antispasmodics we have been able to keep them as symptom free 
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as the average case under good medical management with salts of aluminum, 
calcium or magnesium. However in none of these patients were there any 
symptoms referable to the colon. 

SUMMARY AND CONCLUSIONS 

From our studies over the past four months, it seems probable that synthetic 
resins will find a place in the treatment of peptic ulcer. They are innocuous, 
yet highly effective acid removers. To date, they have shown no ill-effects 
upon the gastro-intestinal tract. They are valuable substances for controlling 
gastric hyperacidity without the annoying side-effects of constipation and 
diarrhea. They cannot upset the acid-base balance of the blood. 

In the past six years the synthetic resin industry has grown tremendously 
because resins have been found more effective removers of acid and alkali than 
metallic salts. They have been used in such a variety of procedures as to 
remove the taste of lind from canned fruit juice to the removal of salt from 
sea water. We predict they vnll find an important place in the treatment of 
peptic ulcer. 

Addendum: As of December 30, 1946 thirty six cases of ulcer have been 
under treatment with satisfactory progress. 
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REPORT OF A PRELIMINARY CLINICAL TRIAL OF DIBUTOLINE, 
A NEW ANTISPASMOTIC DRUG 

George M. CmnnNS, M.B., Gilbert H. Marqoardt, M.D. and M. I. Grossman, Ph.B., M.B. 

Front The Wesley Memorial EospUal and The Department of Physiology^ University of Illinois 
College of Medicine^ Chicago^ Illinois 

INTRODUCTION 

It is oiir purpose to report in this conununication a limited dimeal trial of a 
new synethetic antispasmodic drug, Dibutoline, (dibutylurethane of dimethyl- 
ethyl-b-hydroxyethyl ammonium sulfate) (Merck) which shows promise of 
being very useful in the treatment of a wide variety of common diseases that 
are characterized b}^ smooth musde spasm. Dibutoline has been shmvn to 
possess a direct inhibitory action on the smooth musde of the intestine as well 
as an anti-acetylcholine or atropine-like effect (1). The drug has been useful 
in ophthalmological practice and its possible value in gastrointestinal disorders 
has been suggested (1). 

Dibutoline has been used as an adjuvant or the sole therapeutic agent in the 
treatment of the following diseases: chronic, non-specific ulcerative colitis, 
3 cases; dysmenorrhea, 3 cases; colonic spasm, 4 cases; duodenitis with assod- 
ated spasm, 1 case; functional pylorospasm, I case; and duodenal ulcer with 
pylorospasm, 1 case. 

CHRONIC, NON-SPECIFIC, ULCERATIVE COLITIS 

Dibutoline was employed in these 3 cases as the antispasmodic adjuvant in 
the place of atropine. Each received either 5 or 10 mg. intramuscularly every 
3-4 hours day and night for as long as 42 days. All complained of severe 
abdominal cramping pain and tenderness as well as severe diarrhea prior to 
treatment. Tincture of belladonna given to tolerance for periods of from 1 to 
6 months previously had failed to give symptomatic relief. After the first 
2 or 3 injections of Dibutoline, marked alleviation of symptoms was noted — 
the cramping abdominal pain disappeared completely, the abdominal tender- 
ness became minimal and the stools became less watery and less frequent. In 
2 of the cases atropine gr 1/50 or gr 1/300 given subcutaneously every 3 or 4 
hours was substituted for Dibutoline for a period of 3 days diuing which time 
the recurrence of abdominal pain, abdominal tenderness and an increase in the 
frequency of the stools was noted. Alleviation of the symptoms was again 
accomplished by substituting Dibutoline for atropine. 

DYSMENORRHEA 

In two of these cases the patient had severe pre-menstrual cramping pain for 
12 to 24 hours which was not relieved by salicylates and codeine sulfate taken 
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orally. One patient received 7,5 mg. Dibutoline subcutaneously and obtained 
complete relief in about 4 minutes, which lasted 12 hours; a second similar dose at 
the end of this time resulted in no further pain. The other case of premenstrual 
pain responded in about 7 minutes with complete alleviation of the pain. The 
third patient who was flowing at the time of injection did not obtain relief after 
10 mg. of Dibutoline. 


COLONIC SPASM 

The first of these cases had had severe recurrent attacks of generalized 
abdominal pain over a period of 3 years. During the acute attacks atropine 
sulfate gr 1/75 per hypo had not alleviated the pain, Dibutoline, 5 mg. 
caused complete cessation' of pain for 48 hours, the effect being noted after 
about 5 minutes. A second similar dose was necessary after 2 days; no pain 
was experienced for the following 7 days. No other treatment was employed. 
The second case had had severe abdominal cramping pain for 2 weeks prior 
to injection of 10 mg. of Dibutoline; complete alleviation of pain occurred after 

7 minutes with no recurrence. The third patient had complained of acute 
episodes of abdominal cramps for a period of 2 years. 10 mg. of Dibutoline 
was given per hypo with marked relief of pain in 10 minutes; two subsequent 
similar doses were required during the following 48 hours. The fourth case 
complained of recurrent attacks of cramping abdominal pain accompanied by 
diarrhea for a period of 2 years. 5 mg. of Dibutoline was given 4 times daily 
with alleviation of pain and passage of normal stools after 24 hours. 

DUODENITIS WITH ASSOCIATED SPASM 

This patient was operated upon for removal of a duodenal diverticulum at 
which time a severe duodenitis was also noted. Severe right upper quadrant 
abdominal pain radiating to the interscapular region and the shoulders was 
controlled by giving 10 mgm. of Dibutoline every 2 to 3 hours on the second 
post-operative day. Upon discontinuing the Dibutoline on the third post- 
operative day, the patient was less comfortable after receiving 100 mg. of 
Demerol 3 times plus atropine sulfate gr 1/150 once. 

EUNCTIONAL PVLOROSPASM 

In a patient with roentgenologically demonstrable pylorospasm without 
organic lesion complete relief of pain was afforded in 10 minutes after injection 
of 10 mg. of Dibutoline. Similar control of pain was noted upon recurrence 

8 hours later with another 10 mg. injection. 

DUODENAL ULCER WITH PYLOROSPASM 

Severe epigastric cramping pain was alleviated in 5 minutes after injection 
of 10 mg, of Dibutoline. No recurrence was noted in 24 hours. 
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It is noted in these few cases of smooth muscle spasm in which Dibutoline 
was used that the drug has proved very effective in alleviating the pain ac- 
companying such spasm. Particularly, useful results have been obtained 
in ulcerative colitis, spastic colitis, pylorospasm, and premenstrual cramps. 
Toxic symptoms have been few and minimal when they did occur. Dryness 
of the mouth was the only side reaction noted. No patient complained of 
tachycardia, flushing or change in visual accommodation. 

We believe that Dibutoline deser\^es extensive clinical trial as an antispas- 
modic acent. 
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THE EFFECT OF CIGARETTE SMOKING ON MALNUTRITION AND 

DIGESTION 


Alfred E. Koehler, M.D., PIi.D., Elsie Hill, B.S., axd Norhan Marsh, M.D. 

From the Santa Barbara Collage Hospital and the Sa?isiint Clinic Research Foundation, 

Santa Barbara, California 

INTRODUCTION 

It is a common clinical impression that excessive tobacco smoking is a factor 
in failure to gain weight in malnutrition and that the cessation of smoking 
frequently results in improved nutrition. Excessive smoking is also frequently 
believed to be a factor in the cause or aggravation pfcertain forms of functional 
indigestion.^ Because of the great increase, both in the use of cigarettes and 
in the incidence of functional indigestion, interest in a possible relationship 
merits consideration. Accurate scientific data on this matter, however, is 
scanty and controversial. 

Most of the studies on the eSect of tobacco on the alimentary tract have 
been directed toward the effect on gastric secretion and acid formation, partic- 
ularly with reference to ulcer patients. The results, unfortxmately, are 
conflicting. . Bemay and Faure (1) reported that tobacco as well as denicotin- 
ized tobacco stimulated gastric secretion and acidity. Similar results were 
found by Rosenblum (2). On the other hand, Schnedorf and Ivy (3) found no 
significant change in gastric acidity or secretion after cigarette smoking in 
sixty human subjects including a group of ulcer patients. In dogs the injection 
of 0.2 to 1 mg. nicotine had either no effect or caused a depression in acid 
secretion. These authors did demonstrate that smoking increased salivary 
flow but that nicotine itself caused no such stimulation. Schnedorf and Ivy 
also confirmed the previous findings that smoking tends to increase the motor 
activity of the colon. The observations in the literature give no or little 
information as to the reason for the common clinical impression that smoking 
may frequently be a limiting factor in weight-gain in the undernourished. 
That this impression has a basis in fact is shown in table 1. A group of chronic 
cigarette smokers who were underweight and had reached a level of maximum 
weight under a program designed to stimulate weight-gain were advised to 
stop smoking. Six subjects were selected merely to illustrate that excess 
cigarette smoking may be a limiting factor in underweight. 

DUODENAL SECRETIONS 

From the viewpoint of adequate digestion and consequently weight-gain, 
the concentration of the digestive enzymes is, of course, of primary importance. 
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To our kno\Yledge there is no evidence relative as to whether or not smoking has 
any deleterious effect on the amount of enzymatic digestive activity in the 
duodenum. We have attempted to answer tlie question of the effect of ciga- 
rette smoking on the rate of flow of the digestive secretions, the bile concentra- 
tion and amylolytic, proteolytic and lipolytic activity of the duodenal secre- 
tions as determined by trans-duodenal drainage. 

The drainages were obtained by a duodenal tube in the early forenoon without food 
after tlie previous evening meal. For the enzymatic activity the digestions were done 
at 37.5 degrees Centigrade in a special type of incubator in which a shaking platform 
kept tlie mixtures in constant gentle agitation. The digestions were all carried out in 
a phosphate buffered solution at pH 7.0 which is the approximate reaction of the 
duodenal contents. The results w^ere expressed in the following manner as previously 
published by the senior autlior: Rate of secretion. Expressed as cc. collected per 
minute. Icteric index {bile pigments). Dilution of drainage necessary to match 


TABLE 1 

The effect of stopping cigaretic sjnohmg on iL^cight-gain 


SUOEXKC FEKIOD 

.... . _ _ 

KO SUOIONG 

Subject 

Sex 

No. cigarettes 
per day 

Average KTt. j 

: 1 

Weeks observa- 
tion 

Gain per wk. 

Final weight 


i 

1 


pounds 


pounds 

pounds 

1 ) J. c. 

1 cf 

18 to 25 

140 ± 3 

8 

1.6 

152.8 

2) R. R. 


25 to 30 

160 ± 2 

10 

1.1 

171.0 

3) M. E. 


15 to 25 

98 ± 1 

12 

1.3 

113.6 

4) E. S. 


20 to 25 

92 ± 3 

8 

0.9 

99.2 

5) A. R. 

& 

15 to 20 

103 ±2 

10 

1.2 

115.0 

6) I. P. 

1 ^ 

20 to 30 

108 ± 4 

36 

0-5 

126 


colorimetrically 0.01 N potassium dichromate solution. Amylase. Mg. sugar as 
maltose liberated from 1 cc. of 1 per cent starch solution by 1.0 cc. secretion in 10 
minutes at 37.5° C. Lipase. Cc. of 0.1 N NaOH required to neutralize the fatty 
acids formed from 2 cc, olive oil by 10 cc. secretion shaken (emulsified) in an incubator 
for three hours at 37.5° C. Protease, Mg. of amino-acid + NH 3 nitrogen obtained 
from 250 mg. casein by 10 cc. secretion shaken in incubator for three hours at 37.5° C. 

At the start of the drainage the duodenal secretions were permitted to flow 
until an approximately constant rate was obtained and the specimen for 
analysis was then collected for the next hour or until 45 cc. was obtained. The 
subject then smoked three dgarettes of conventional brands and the second 
specimen was similarly collected, timed from the beginning of smoking without 
removing the duodenal tube. By this procedure greater accuracy is obtained 
than if the smoking experiment w^as done on a different day, inasmuch as the 
same conditions are preserved and the tube is in the same position as in the 
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control period. Furthermore, we have observed that the drainage may vary 
appreciably from day to day. 


TABLE 2 


Efect of smoking on the duodenal secretions 


HCTOKZ SUOKmo 


DITRIKG SWOKING 




1 

1 

1 

Pro- ! 


I Icterus 


! 

Pro- 


Subject j 

Icterus 

AniylasC| 

Lipase 

oXn, 

tease ^ 
amino j 

Rate 
of fiow 


Amylase 

Lipase i 

oIn. 

tease 
am wo 

Rate 

of 


1 



' acids 



maltose | 


; acids 



Non-Smokers 







1 cc./min. 


mg. 


mg. 

cc./min 

1 . s. c. 

25 

1.64 

24.0 

5.5 


30 

2.00 

24.5 


0.45 

2, H, H. 

35 

2.56 

24.0 

4.9 

' 3.66 

20 

2.24 

22.7 

4.9 

2.66 

3. E. V. 

25 

1.04 

23.5 

4.0 


15 

2.34 

24.3 

4.2 

5.00 

4. M. B. 

70 

1.48 

27.0 

5.1 

0.68 

30 

1.56 


3.6 

2.16 

5. D. B. 

25 

1.32 

21.0 

2.6 

2.20 

20 

0.40 

16.4 

1.4 

1.50 

6. W. G. 

55 

0.96 

19.8 

6.3 

1.16 

25 

0.68 



0.67 

7. C.H. 

20 

1.24 

16.0 

2.4 

1,57 

20 

1.56 

19.8 

3.9 

■■llij 

8. G, P. 

30 

1.36 

3.5 

5.1 

2.00 

40 

1.32 

19.5 

4.3 

WBiil 

9. M. S. 

20 

3.96 

28.0 

6.6 

1.40 

IS 

4.60 

27.5 

7.3 

0.84 

10. G. W. 

50 

4.62 i 

11.5 

7.0 

0.73 

1 60 

4.68 


6.4 

1.75 

11. H.L. 

10 

3.20 

26.0 


0.58 

15 

3.20 

24.5 

8.7 

0.46 

Average 

1 

33 




1.84 

28 

2.23 


4.9 

1.68 

Difference * . . 






' -5 



-0.4 
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RESULTS 

The effects of smoking on the duodenal secretions are shown in table 2. In 
the group of non-smokers smoking three cigarettes in succession had no signifi- 
cant effect on the secretion of amylase, lipase, or protease or upon the rate of 
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flow of the duodenal secretions. This was true in spite of the fact that tliis 
amount of smoking was distasteful under these conditions to the majority of 
the subjects. In six of the eleven subjects the bile secretion was diminished 
during smoking and the average indicated a probable percentage decrease as 
compared with the control period. 

In the group of smokers, all of whom smoked more than fifteen and averaged 
about twenty-five cigarettes a day, the effect on amylase, lipase and protease 
was again without demonstrable significance for the number of subjects studied. 
On the other hand, bile secretion was again diminished similar to, but even to 
a greater extent than in the non-smoking group. The rate of flow of the 
^ duodenal secretions w^as increased in four of the six cases and the average per- 
centage for the group \vas definitely increased over the control period. 

It is of interest to note that the average values for bile pigments, amylase, 
protease and the rate of flow for the control period is about the same for the . 
non-smoking and the habitual smoking group. 

DISCUSSION 

Although excessive cigarette smoking may be a dominant factor in the 
prevention of weight-gain in under-weight subjects on an adequate dietary 
program, the adverse effect is not due to a diminution of the secretions of 
the pancreatic ferments. Schnedorf and Ivy had noted similar results in 
anesthetized dogs that neither inhalation of cigarette smoke nor the intra- 
venous injection of two mg. of nicotine over a fifteen minute period produced 
a change in the volume of the pancreatic secretion. These authors found 
that only if the nicotine was injected intravenously rapidly with a resulting 
drop in blood pressure was there a retardation of pancreatic secretion. 

The excessive smokers who were underweight all manifested a certain in- 
difference to foods frequently bordering on a mild anorexia. Frequently this 
group mentioned that they had a bad taste in the mouth which ceased after 
stopping smoking. Cessation of smoking definitely improved the appetite in 
this group and it is believed that improved appetite and increased food intake 
was the main cause of weight-gain. Our work in man and also that of 
Schnedorf and Ivy in dogs lends no support to the view that excessive smoking 
impairs the secretion of digestive juices to a point where the digestion of food 
would be impaired. 


SUMMARY 

Excessive smoking may interfere wdth proper nutrition in malnourished 
subjects on a rest and dietary program designed to gain weight. 

The smoking of three cigarettes in succession did not significantly influence 
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the rate of flow or the concentration of amylolytic, proteolytic, and lipolytic 
enzymes of the duodenal secretions as obtained by transduodenal drainage. 

The response to smoking in the non-smoking and .smoking group were about 
the same. 

The basal values during the control period before smoking for bile secretion 
and the digestive ferments was about the same for the non-smokers and 
smokers. 

It is concluded that the gain in weight after cessation of smoking in habitual 
heavy smokers is due to the increased interest in food and improved appetite 
and the probable increased caloric intake. 
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INTRODUCTION 

The usual triad on which a diagnosis of ulcerative colitis is based is a histoiy 
of bloody diarrhea, characteristic sigmoidoscopic mucosal findings and the 
roentgen appearance. These x-ray changes are most characteristic in the 
advanced stages of chronic ulcerative colitis when distortions of the mucosal 
pattern, loss of haustral markings and a decrease in size of the colon are the 
outstanding features. However, even these signs at times must be interpreted 
cautiously. It is more difficult to interpret the roentgen findings in the acute 
fulminating type of ulcerative colitis, even though the dinical and sigmoido- 
scopic criteria are present. Indeed, it is considered wise to postpone x-ray 
studies of the gastro-intestinal tract in the fulminating phase of acute ulcer- 
ative colitis until the acute process has subsided somewhat, unless complica- 
tions arise rendering x-ray study imperative for the intelligent management of 
the patient. 

The following case report presents an interesting clinical picture of partial 
bowel obstruction associated with signs of peritoneal irritation indicative of 
impending perforation, and the dramatic roentgen demonstration of large 
ulcerations of the entire colon. Certainly in the absence of the characteristic 
sigmoidoscopic findings other causes for the clinical picture would have been 
seriously considered. The selection of the proper therapeutic procedure, 
whether medical or surgical, frequently taxes the mgenuity of the best clinician 
in acute fulminating ulcerative colitis. Surgery of the colon during this acute 
inflammatory phase involves a notoriously high mortality. In the present 
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case because of the fear of impending complete obstruction which might have 
necessitated laparotomy, a barium enema was cautiously given to obtain 
additional information. This roentgen study demonstrated the absence of 
any obstructive lesion and thus justified the continuation of conservative 
therapy despite the marked colonic distention. The visualization of un- 
usually extensive ulcers provided an adequate explanation for the severity of 
the clinical findings. This case illustrates how extensive the disease process 
in the colon may be in acute ulcerative colitis and still be followed by complete 
' healing within a relatively short time. 

CASE REPORT 

On November 1, 1945, a twenty-year old single Jewish male student was admitted 
to the Graduate Hospital complaining of lower abdominal cramps, left lumbar pains, 
abdominal bloating and frequent sanguinous, purulent bowel movements of twelve 
days duration. 

The family history and personal history were irrelevant. The past medical 
history disclosed attacks of measles, chickenpox, mumps and pertussis in childhood. 
Between the ages of four and five years the patient had repeated episodes of otitis 
media which required frequent myringotomies. 

The present illness began suddenly on October 19, 1945, with isolated episodes 
of severe peri-umbilical cramps lasting perhaps three to five minutes. For the next 
few days the patient became conscious of a great deal of borboiygmus in addition to 
the abdominal cramps. On October 21, 1945, instead of having the usual two formed 
bowel movements, he had four loose watery stools expelled with force and associated 
with rectal pain. On October 22, he passed a brick-red stool with explosive violence. 
He was seen by his family physician on October 24, 1945, placed on a bland diet 
and given antispasmodic, mildly sedative medication. From October 21 to October 
27, he averaged four to five loose watery bowel movements daily. The patient 
developed severe left lower lumbar backache in addition to his abdominal pains which 
had now become localized in the lower abdomen, particularly in the left lower ab- 
dominal quadrant. For two or three days prior to admission on Nov, 1, 1945, his 
condition had been getting progressively worse. The temperature varied from 99.5° 
to 101°F. The abdominal pain and backache was constant. Medication, including 
narcotics, failed to give relief. There had been from eight to ten bowel movements 
each day. 

Physical examination on admission revealed a well developed and well nourished 
youth, writhing about with severe abdominal pain and appearing acutely ill. His 
temperature was 99.2° F., pulse was 100, respirations 22 and blood pressure 120/80. 
The tongue and mucous membranes were dry. Both ear drums were scarred. Exam- 
ination of the heart and lungs revealed nothing remarkable. The outstanding 
feature of the abdominal examination was slight abdominal distention associated with 
diffuse tenderness most exquisite in the left lower abdominal quadrant where one 
could see and feel a distended loop of bowel. Peristalsis was heard only occasionally. 
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Blood count: erythrocytes 4,630,000 per cu. mm., leukocytes 4,700 per cu. mm., 
neutrophils 71 per cent, lymphocytes 29 per cent, hemoglobin 13.5 gm. The urine 
showed only a slight trace of albumin. The sedimentation rate was 43 mm. at the 
end of one hour (Westergren). The sigmoidoscope was inserted five inches with the 
patient in the left lateral position. Two ounces of feculent mucoid somewhat 
sanguinous material drained out from the bowel. The membrane was visualized with 
difficulty because of the feces. Those areas seen showed marked edema and engorge- 
ment with numerous superficial pinhead sized ulcers with a purulent film over the 
mucosa. The picture suggested an acute ulcerative colitis or acute dysentery. 



Fig. 1, Scout Films of Abdomen Made in the Afternoon of Nov. 2, 1945 

A. In recumbent position, a moderate amoimt of gas is noted throughout the colon, from cecum 
to sigmoid. B. In the erect position, multiple fluid-air levels are noted in the colon and probably 
also in the small intestines. This suggested partial obstruction of the distal colon and possibly also 
the distal small intestine. Ad} namic ileus of small intestine associated with perforating lesion of 
left colon as also considered. 

During the first two and one-half weeks of the patient’s illness he averaged twelve 
to fourteen semi-liquid bowel movements containing a great deal of pus and blood 
daily. The temperature hovered around 101°F. The pulse ranged from 90 to 100 
per minute. Respirations varied from 24 to 26 per minute. On November 2, 1945, 
the patient became more despondent and continued to complain bitterly of pain, 
predominantly in the left lower quadrant and in the left loin. This pain was relieved 
little, if any, by analgesics and sedatives. Distention became progressively more 
marked. A plain flat film of the abdomen on the afternoon of November 2nd 
revealed gaseous distention of the colon from the cecum to the region of the mid- 
descending colon (fig. 1). There were a number of fluid levels in the central part of 
the abdomen. These were interpreted as distended loops of lower ileum. At this 
time abdominal e.xamination revealed an almost complete absence of peristaltic sounds 
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and exquisite tenderness and slight muscle guarding in the lower left abdominal 
quadrant. Signs of serosal inflammation were unmistakenly present and partial 
obstruction of the lower left colon was considered likely. Usually, marked distention 
is not seen in association with ulcerative colitis in the absence of serosal inflammation 
or obstruction. Certainly in the absence of sigmoidoscopic evidence of ulcerative 
colitis exploration would have been seriously considered. 

Fearing the development of complete obstruction which might require laparotomy 
it was decided to try the very slow introduction of barium into the rectum in order 
to get additional information. This x-ray study on the evening of November 2nd 
(fig. 2) showed tremendous gaseous dilatation of the entire colon involving most prom- 
inently the ascending and transverse segments. There was an inconstant con- 
striction of the mid-descending colon due to repeated regional spasms, as well as a 
slight narrowing of the upper sigmoid colon. Myriads of ulcer flecks were seen in the 
left colon (figs. 2C and 2D) and moderate mucosal coarsening was noted in the he- 
patic flexure and transverse colon. We believe that the dark halo surrounding the 
ulcer fleck represents the edematous margin of the ulcer. No previous description 
of such an appearance in the colon has been found on reviewing the literature, al- 
hough this halo has been frequently described in reference to peptic ulcers. 

On November 5, flat films of the abdomen showed much barium remaining through- 
out the distended colon; multiple peculiar barium flecks were noted in the right colon 
as well as the left, being particularly conspicuous in the enormously dilated ceco-colic 
area (fig. 3). The latter flecks are considered due to ulcers since barium-filled ulcer 
craters are identified in profile in the descending colon. 

On Nov. 7, the patient began to pass more rectal flatus, pain decreased slightly, 
and the number of stools began to decrease. It was decided to continue conservative 
management. Fever persisted in spite of the use of both sulfadiazine and penicillin. 
From November 2 to November 7, in addition to receiving supplements of saline 
and glucose parenterally, the patient received 3500 cc of plasma and 500 cc of blood. 
For the next four to five days, he received an additional 1000 cc. of plasma and 1000 
cc of blood. The sigmoidoscopic examination on November 15 revealed a deep red- 
brown mucous membrane, with moderate amounts of mucosanguinous purulent 
exudate. There were occasional small pinpoint ulcers with some tendency to pitting, 
and in one or two areas a suggestion of early hyperplastic changes. 

During the latter three and one-half weeks of the illness, the patient^s condition 
improved rapdily. His temperature became normal after the first week of his illness 
and remained so. The distention, pain and tenderness gradually decreased during 
the fourth and fifth weeks of the illness. By the fifth week the patient was having 
one to two loose bowel movements per day associated with slight cramps but no blood 
or pus. The back pain had gradually subsided. A barium enema study on No- 
vember 27, showed marked pseudopolypoid mucosal changes involving the entire 
colon, but no definite ulcer craters (fig. 4). Sigmoidiscopic examination on December 
2, 1945, revealed a rectal mucosa which was practically normal. There was no 
edema; no ulcers were s^en. In the rectosigmoidal area there were several areas of 
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Fig. 2 . Baruhx Enema in the Evening of Nov. 2 , 1945 

A. Disproves any colonic obstruction but demonstrates multiple large ulcers of left colon, and 
coarsened mucosal pattern of hepatic flexure. B. Reveals constriction in mid-descending colon 
due to regional spasm. C. “Close-up” of sigmo-colic area showing multiple large ulcer craters in 
profile and en face (note dark halo produced by edematous margin of ulcer craters; vertical arrow 
points to a good example). D. “Close-up” of sigmo-colic area after evacuation shows extensive 
undermining of ulcer craters; best example indicated by double arrow. 
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congested, granular, hyperplastic mucosa interpreted as areas of healing ulcers. 
Barium meal study on December 12, 1945, revealed coarsening of the mucosal pattern 
of the jejunum and slight to moderate dilatation of the distal ileal loops. These 



Fig 3. Flat Films or Abdomen on Nov. 5, 1945 

Show:"'A. Moderate amount of residual barium, and considerable gaseous distention especially 
in the redundant ceco~colic area. Multiple small oval flecks of barium in ceco-colic region and 
transverse colon are evidently in ulcer craters, since definite ulcer craters are still visible in profile in 
the descending colon. B. A few small flecks are indicated by small arrow s in ceco-colic area. Note 
regional spasm in mid-descending colon. C. “Close-up’^ of ceco-cohc area outlined by pencil dots. 
Small oval flecks of barium in ulcer craters 

changes were thought to be due to a minor nutritional deficiency state, as well as the 
effect of previous peritoneal irritation. 

Laboratory examinations during the hospital stay, including frequent fecal 



Fig 5. A Barium enema on March 19, 1946 reveals a fairl}' normal colonic configuration. In 
the exposure made after evacuation (B) the mucosal pattern of the descendmg colon is not %\ell 
visualized but no ulcers or pseudopolj poid changes are detected 

analyses, stool cultures and the various agglutination tests were negative. Blood 
cultures were negative. The etythrocyte counts throughout the hospital stay 
remained well over 4,000,000 cells per cu. mm. The leukocytes count varied from 
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6,500 to 10,400 cells per cu. mm. The differential count remained normal with the 
exception of one occasion, shortlj’^ after admission, at which time the neutrophil per- 
centage was 91. There was a moderate shift to the left. The plasma proteins were 
slight!}'’ below normal. The sedimentation rate on December 11, 1945 was 17 mm. 
in one hour. 

Patient was discharged from the hospital December 13 , 1945 in good condition. 
When last examined on April 8, 1946, he had gained considerable weight and was 
s 3 '’mptom free. He was having two firm, large, sausage-shaped stools dail}'. The 
sigmoidoscope, passed a full distance of 10 inches, revealed no mucosal disease. 
Roentgen examination of the colon on March 19, 1946 (fig. 5) revealed very little 
if any evidence of colitis. The colon appeared slightly shorter and perhaps narrower 
than on the previous examination. Haustrations were absent in the descending 
and sigmoid colon. There was no evidence of a polypoid mucosal change in spite 
of the extensive ulcerations previously visualized during the acute process. Our last 
communication from the patient on July 17, 1946 stated that he remains symptom 
free and continues to gain weight. 


srauMARY 

A case of acute diffuse fulminating ulcerative colitis with x-ray demonstra- 
tions of widespread large ulcerations of the colon is reported. The clinical 
picture was unusual because of symptoms of partial bowel obstruction and 
peritoneal irritation. Both x-ray and sigmoidoscopic studies demonstrated 
dramatically the course of healing, within five months, of this rather uncom- 
mon type of acute idiopathic ulcerative colitis. 
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SPRUE AS A SEQUEL TO THE WAR’S MIGRATION 
OF MILITARY PERSONNEL^ 

Stanley W. Olson, jM.D. and John A, Layne, jM.D. 

The military operations of the Allied forces in World War II brought a large 
number of men and women into tropical areas, and the recognition and treat- 
ment of diseases incident to this mass migration constituted one of the major 
problems of their Medical Departments. The sequelae of these diseases will 
constitute a problem, not only for the Medical Department of the Armed 
Forces and the Veteran’s Administration, but also for the civilian physician. 
One of the diseases which may be expected to occur in increasing numbers in 
the succeeding decade is sprue. Since sprue is an insidious disease, which may 
produce irreversible changes in the small intestine, the importance of early 
diagnosis and prompt and adequate treatment is apparent. 

We have observed three patients who had returned from the Southwest 
Pacific Theatre of Operations, and whose symptoms and findings represent, we 
believe, three stages of this disease, ranging from the advanced and therefore 
easily diagnosed stage, to the early or incipient stage, where only minimal 
findings are present. In all three patients the diagnosis of sprue had not been 
considered until their hospitalization in this country. 

CASE REPORTS 

Case No, 1, History: The patient was a 33 year old Major, who had had almost 
constant diarrhea from April 1945, at which time he was stationed in the Philippine 
Islands, until his hospitalization in this country, in November 1945. At that time 
the diarrhea consisted of the passage of five to six, or more, bulky, foul smelling stools 
each day. The stools were light in color and floated on water. He had lost about 
45 pounds in weight since the onset of the diarrhea. When hospitahzed in this 
country his chief symptoms were, in addition to his diarrhea, easy fatigability, 
shortness of breath on mild exertion, and abdominal distress, with the passage of 
considerable flatus. 

Physical examination revealed moderate pallor of the skin, and a rather marked 
glossitis. The abdomen was mildly protuberant. The remainder of the exam- 
ination, including proctoscopic examination, was normal. 

Laboratory examinations: The results of the examinations of the blood in this 
patient before and after treatment have been summarized in table 1. Repeated 
examinations of the feces were negative for the presence of ova and parasites, for 
occult blood, and for pathogenic bacteria. Barium enema examination of the colon 
was normal. Free hydrochloric acid was present in the gastric secretion in normal 

1 Presented before the forty-seventh annual meeting of the American Gastroenterological Associ- 
ation in .\tlantic City on May 24-25, 1946. 
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amounts. Examination of the peripheral blood smear revealed macrocytosis, ani- 
socytosis and poikilocytosis. The oral dextrose tolerance test, following therapy, 
was normal. Radiologic examination of the small intestine performed before treat- 
ment showed coarsening and irregularity of the mucosal pattern throughout the 
jejunum. There was marked segmentation of the barium in the lower jejunum and 
ileum, with dilatation of some loops of the ileum and jejunum to a caliber of about 
50 per cent above normal, and in these loops there was loss of the mucosal pattern. 
These changes are illustrated in figure 1, which represents the appearance of the small 
intestine one hour after ingestion of the barium sulfate meal. Following treat- 
ment, the jejunal mucosa] pattern was more regular; there was no segmentation and 
only very minimal flocculation. Figure 2 illustrates the practically normal radio- 
graphic pattern of the small intestine which was present following therapy. Table 2 
illustrates the decrease in the amount of fat in the feces of this patient before and 
after treatment. 


TABLE 1 


This table represents the changes which had occurred in the blood of the first patient two months after 

starting his therapy 



BEFORE TREATMENT 

TWO MONTHS AFTER 
STARTING TREATMENT 

Hemoglobin 

12.8 grams (85%) 
2,830,000 

43 

152 

45 

29% 

2,3% 

9.7 mgm. 

16 grams (106%) 
4,980,000 

50 

100 

32 

32% 

I 0.1% 

10.2 mgm. 

Erythrocytes 

Hematocrit | 

MCV ' 

MCH i 

mchc 

Reticulocytes 

Blood Calcium 



Progress in hospital: The patient was treated Avith a high protein, high carbohy- 
drate, low fat diet, with large doses of liver extract intramuscularly (5 units per c.c.), 
and additional oral supplements of all vitamins. He made a marked objective, as 
well as S3miptomatic improvement on this regime, his diarrhea ceased, and he re- 
gained his former weight. 

Comment: This case represents chronic tropical sprue which was well developed 
when the patient was first hospitalized in this country. Reversal of the hematologic 
changes, improvement in carbohydrate absorption and improvement or reversal of 
the abnormal radiographic pattern of the small intestine occurred following adequate 
treatment. 

Case No. 2. History: This was a 36 year old Medical Officer who developed 
intermittent diarrhea about 6 months after his arrival in New Guinea in November 
1943. The diarrhea recurred intermittently until about April 1945, at which time he 
was in the Philippine Islands, and it remained constant thereafter until his hospital- 
ization in this country in October 1945. While overseas, cysts of Endameba histo- 
lytica were found in his feces on one occasion. However, following an adequate 
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course of anti-amebic therapy, padiogenic ameba were never again demonstrated. 
His diarrhea, weight loss and increasing fatigue persisted even after his return to 
this country in July 1945. Glossitis and stomatitis had been present intermittently 



Fig. 1. This Radiograph Illustrates the Changes Characteristic of Sprue Which Were 
Present in the Small Intestine of the First Patient before the Institution of^Therafy 



Fig. 2. This Radiograph Illustrates the jMarked Improvement in the Small Intestine 
Pattern of the First Patient Which Had Occurred Two Months 
after Starting Treatment 

on several occasions after the onset of the diarrhea. A\Tien hospitalized in this 
country, he was having four loose, bulky stools a day. These were light in color, 
foul-smelling, and floated on water. 

Physical examination revealed him to be 20 pounds underweight and to appear 
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chronical!}^ ill. His skin was dry, dehydrated, and without normal tone. TJicre was 
redness of the tongue and atrophy of the papillae at its edges. The abdomen was 
slightly protuberant but there were no palpable masses. The remainder of the ph^^'S- 
ical examination, including prostoscopic examination, was essentially normal. 

LahorQiory exaviiuaiious: Repeated examinations of the feces failed to demonstrate 
endameba histol^lica or other ova, parasites or jjathogenic bacteria. Gastric anal^'sis 
revealed normal amounts of free hydrochloric acid to be present. Tliere was no 
anemia, or macrocytosis of the erytlirocytcs. A flat type of oral dextrose tolerance 
curve was present. Other blood chemistry studies, including tests of liver function, 
were all normal. Radiographic examination of the upper gastro-intestinal tract 
and small intestine revealed a liyper-irritability of the stomach and duodenum. 
There was thickening of the mucosal folds of the jejunum and segmentation and 
flocculation of the barium in the jejunum. Barium enema examination of the colon 
was normal. 

Progress in hospital: The patient was treated in the same manner as that described 
for the first patient, and on this regime he made marked improvement. His diarrhea 
ceased, and during the next three months he gained 25 pounds in weight. He was not 


TABLE 2 


Tticsc dctcnnlnalions u*crc performed ushtg a 4S hour collection of feces j and arc expressed in percentage 

of dry matter of feces 


Total fat. . . 
Fatty acids. 
Neutnl fats 


BKFORE TREATMENT 


52% 

40% 

12 % 


TWO MONTHS AFTER 
STARTING TREATMENT 


21 % 

11 % 

10 % 


able to tolerate more than small amounts of fat in his diet, even at the end of this 
period, however, without the development of abdominal distress and increased 
flatulence. 

Comment: The diagnosis of sprue was made in this patient because of the histor}’’ 
of chronic diarrhea, the appearance of the stool, the flat type of oral dextrose tolerance 
curve, the presence of glossitis and stomatitis, and the radiographic appearance of the 
small intestine. Oral dextrose tolerance tests performed after the institution of 
treatment were normal, as were subsequent radiographic examinations of the small 
intestine. 

Case No. 3. History: The patient was a 26 year old Air Corps pilot who developed 
intermittent periods of diarrhea beginning when lie was stationed in Guadalcanal in 
December 1942. The diarrhea persisted intermittently after his return to this 
country in May 1943 until October 1945, when he was hospitalized because of it. 
He had lost about 25 pounds in weight from December 1942 to Ma)^ 1943. His 
diarrhea, during the several months preceding admission, had consisted of approxi- 
mately three soft, bulky stools a day, and which floated on water. He had some 
cramping abdominal distress after meals, but had experienced no soreness of the 
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tongue or moutli. He had received additional supplements of vitamins orally and in 
fairly large dosage, but these had not improved the diarrhea, although they may 
have prevented the development of the glossitis and stomatitis. 

Physical examination was essentially normal. Proctoscopic examination was 
normal. 

Laboratory exaininations: Repeated examinations of the feces for ova and parasites, 
including endameba histolytica, and cultures of the feces for pathogenic bacteria were 
negative. Free hydrochloric acid was present in the gastric contents in normal 
amounts. The hemoglobin, blood counts and blood chemistry were all normal. 
There was no macrocytosis of the erythrocytes. Oral dextrose tolerance tests re- 
vealed a flat t}^e of curv’^e. Radiographic examination of the small intestine was 
normal except for slight hypomotility. Barium enema examination of the colon 
was normal, as was the remainder of the laboratory examinations. 

Progress in hospital: Because of the nature of his diarrhea, his history of having 
been in the tropics, and the flat type of oral dextrose tolerance curve, the patient was 
treated in the same manner as described for the first patient. Following institution 
of this therapy, marked subjective and objective improvement occurred. His 
diarrhea ceased, his easy fatigability and other symptoms disappeared, he regained 
his weight and has remained entirely asymptomatic thereafter. 

Comment: We do not believe that a diagnosis of sprue should be made in this last 
patient. On the other hand, we have no way of knowing whether he would have 
developed the more typical and more advanced findings of sprue had his condition 
been permitted to continue. His improvement following institution of a therapeutic 
regime similar to that used for the other two patients was indeed striking. We 
believe, therefore, that this third patient represents an example of the clinical syn- 
drome described by Lepore and Golden (1) and which may well represent the early 
or incipient, and therefore more easily reversible, stage of sprue. 

DISCUSSION 

Sprue is a chronic deficiency state wdth a marked tendency to remissions 
and exacerbations. Its exact etiology is unknown but it is generally believed 
to be the result of a nutritional deficiency. The essential similarity of the 
chronic forms of tropical and non-tropical sprue has been demonstrated, and the 
remarkably beneficial action of liver extract in the treatment of both types of 
the disease, supports this conclusion. The symptoms of this disorder depend 
to a large extent upon the alteration of the physiologic processes normally 
performed by the small intestine. There are other conditions in which the 
body is deprived of the normal absorptive functions of the small intestine, 
such as jejuno-colic fistula, extensive resection of the small bowel, and sar- 
comatous infiltration of the mesentery, which may produce a clinical syn- 
drome similar to sprue. 

The functions of the small bowel are those of transportation, digestion and 
absorption of food. There appears to be no disturbance of digestion of food 
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in sprue, but the other two mechanisms are grossly altered. Proper absorp- 
tion from the small intestines depends upon the adequate distribution of the 
food substances to all the mucosal cells. Normally, this is accomplished by a 
rhythmic to and fro motion of the food by peristalsis, with a gradual forward 
progress through the intestine. In addition, the villi have a shortening and 
elongating action by which they dip into the stream of food as it passes by. 
When this mechanism is altered, the efficiency of absorption is impaired. 
Radiologic examination of the small intestine demonstrates that in sprue there 
is edema of the mucosa, distortion of the mucosal folds and alteration 
of motility. Although these radiologic changes occur characteristically in 
sprue, minor changes in the pattern of the small intestine should be inter- 
preted with caution, since similar alterations may occur in apparently normal 
individuals who show no evidence of a deficiency state (2). 

Laboratory evidence of the impaired absorption from the small intestine 
in sprue is shown by the flat type of oral dextrose tolerance curve and by the 
decreased absorption of glycine (3) and of fats (4). Absorption of vitamins is 
also interfered with, and clinical evidences of deficiencies of both the water- 
soluble and fat-soluble vitamins may be present. The hypocalcemic tetany 
and osteoporosis which develop in the chronic forms of the disease follow upon 
the inadequate absorption of Vitamin D and the formation of insoluble cal- 
cium soaps in the intestine. Anemia of the macrocytic type and scarcely 
distinguishable from pernicious anemia, is a characteristic feature of the 
chronic form of sprue. The development of the anemia in most instances is 
due to failure of absorption of the antipernicious substance from the bowel. 

Therapy of the disease is dependent upon the administration of adequate 
amounts of some substances contained in crude liver extract, in addition to a 
low fat, high protein and high carbohydrate diet, plus additional supplements 
of aU vitamins. Oral administration of brewer’s yeast will produce a remission 
of the disease if given in large enough doses and before irreversible changes have 
occurred in the small bowel. As a result of the recent reports (5, 6, 7) of the 
therapeutic effect of synthetic Lactobacillus casei factor (“folic acid”) upon 
sprue, it would appear probable that there mil soon be further advances re- 
garding both etiology and therapy of this disease. 

In order to prevent the development of chronic and possibly irreversible 
changes in the mucosa of the small intestine, it is important to institute 
therapy early. In untreated individuals who have had the disease for many 
years, permanent changes may have occurred in the small intestine so that im- 
provement is maintained only by continued and intensive parenteral liver 
therapy. In these individuals it is sometimes not possible to do much more 
than correct the glossitis and the macrocytic anemia, and eventually they 
succumb to malnutrition. 
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Therefore, great care must be exercised in the evaluation of chronic diarrhea 
occurring in returning servicemen. Physidans who have treated missionaries 
and trades people returning from tlie tropics have observed that the symptoms 
of sprue may appear as long as five to ten years after the individual's return 
to a temperate climate. The obvious necessity of recognizing amebic and 
bacillary dysentery in individuals who have had a chronic diarrhea need not be 
further emphasized. Negative examinations of the feces for pathogenic 
bacteria and for parasites, and normal radiographic examinations of the large 
intestine, however, do not necessarily indicate that the individuaFs disease is 
a functional one. Nor does the finding of amebae or pathogenic bacteria 
eliminate the possibility that the patient may have sprue in addition. Many 
ser\dcemen returning from the tropics have had dysentery. In case No. 2, 
the patieht had had amebic dysentery, and all three patients had been in areas 
where dysentery was common. It may be expected, therefore, that some of 
these individuals will have sustained damage to the small intestine, which, by 
interference with the absorption of essential food substances, may predispose 
to further dysfunction of the small intestine and the development of the sprue 
syndrome. 


CONCLUSIONS 

1. The development of the sprue syndrome in three servicemen who had 
returned from the Southwest Eadfic Theatre of Operations is reported. 

2. Sprue may develop in individuals who have previously had diarrhea of 
bacillary or parasitic origin and which has produced sufficient damage to the 
intestinal mucosa to impair absorption of essential food substances and thus 
predispose to further dysfunction of the small intestine. 

3. Sprue may produce irreversible changes in the small intestine; therefore 
early diagnosis and prompt and adequate therapy are imperative. 
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ACHES AND PAINS AND SORENESSES DUE TO 
PSYCHOGENIC RHEUMATISM 

The gastroenterologist is constantly seeing patients who hope that with the 
clearing up of their indigestion and the cure of their sore colon, they will lose 
the aches and pains which they have all over the body. Practically always 
they are disappointed, and unfortunately the physician commonly fails to 
make a satisfactory diagnosis because he is not acquainted with psychogenic 
rhevunatism and it does not occur to him that all the aches and pains and 
sorenesses can be referred to the periphery from a disturbed brain. Perhaps 
many of the aches partake of the nature of paresthesias. In older persons 
such symptoms may follow a small unrecognized apoplexy. 

In a fine article published in the May, 1946, number of the “ Annal s of 
Internal Medicine,” Hench and Boland, who during the war were active in the 
Rheumatism Center of the Army and Navy General Hospital at Hot Springs, 
Arkansas, stated that “psychogenic rheumatism, the musculoskeletal ex- 
pression of functional disorders, tension states, or psychoneurosis, is one of the 
commonest causes of generalized or localized aches and pains in muscles or 
joints or both.” It may exist alone or may occur as a functional overlay of 
some rheumatic disease, such as fibrositis or rheumatoid arthritis. Hench and 
Boland felt that better than the term “psychogenic” or “psychosomatic” 
rheumatism would be “psychoneurosis manifested by musculoskeletal com- 
plaints,” but doubtless the term “psychogenic or psychosomatic rheumatism” 
•mU persist because it is shorter. 

During the war many constitutionally inadequate soldiers unconsciously 
fled into filness and complained of many distresses in the muscles and joints. 
Examinations failed to show anything except signs of neurosis. Some 20 
per cent of the patients admitted to the Rheumatism Center were without 
signs of real arthritis. 

To make the diagnosis the physician must usually differentiate psychogenic 
rheumatism from primary fibrositis. In general it can be said that fibrositis 
puts its victims at the mercy of changes in external environment, such as bad 
weather with heat, cold, or humidity; these are the factors that make the 
patients worse. Rest or exercise also influence them for better or worse. On 
the other hand psychogenic rheumatism puts its victims at the mercy of 
changes in internal environment. The forces that influence them are variations 
in pleasure or depression, excitement, mental distraction, worry or feelings 
of fatigue. 
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TABLE 1 


Tabular diferatiiation between fibrositis and psychogenic rhtumatism*'; gentrdiiits* 



rnmosms, rsniAXY xvpe 

**rsvcnocENic iueeumatisu** 

Gtnenii attitude 

Cooperative, earnest, **objec- 

Tense, anxious, ** subjective,” 


tive” 

defensive, antagonistic 

Chief complaint 

Joints hurt and feel stiff” 

” Can’t quite describe it, doctor. 


It’s like,,..” 

Chief sjTnptoms 

Aching, soreness, stiffness, 

Burning, tightness, weakness. 


fatigue 

numbness, tingling, queer or 
tired sensations 

Time of day when sjTnptoms 

Morning and/or late afternoon 

Inconstant — often continuous 

are worse 


day and night 

Aggravation or amelioration 

External or physical environ- 

Internal or mental environment 

dependent on: 

ment 


Effect of mental preoccupation: 

No definite relief, symptoms in- 

Often marked relief but perhaps 

(theatre, movie, bridge, etc.) 

trude 

“pays for it afteru’ards” 

Sjnnptom analysis 

1. Pain: 



Amount 

-h to -f -f 

-f- to d — 1 — h 

Constancy 

Varies in intensity during day: 

Tendency to he constant, “bad 


worse in morning, better at 
noon, often worse again later 
in day 

all the time” 

Duration 

Hours or days 

Momentary or constant, ‘*no 


Remissions, exacerbations 

different,” getting worse 

Location 

Anatomical 

Often not anatomical 

Migration 

May not niigrate; if so migrates 

Bizarre, hemalgia, etc,; may 


in anatomical fashion 

follow no anatomic pattern 

2. Stiffness 

Worse after much rest (j elling) . 

Minimal or not present 


More marked in early morning. 
Better after mild exercise. 

Jelling not characteristic 

3. Fatigue 

A.M. on waking; 0 to + 

Early A.M. -h to ~{ — f-4" 


P.M. 

May he constant 


“Disability causes fatigue” 

“Fatigue causes disability” 

ESect of rest 

After prolonged rest — ^worse 
(jelling) 

Improvement or no effect 

Effect of exercise 

Better, “limbers up” 

Worse during and after 

Effect of applied heat 

Temporary relief— hours 

Variable — often worse 

Effect of weather 

Worse when cold and damp. 

Variable 


“Weather prophet.” 
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TABLE I— Concluded 



riDROSiTIS PRIMARY TYPE 

“psYcnocENic rheumatism” 

Effect of therapy: 



In general 

Temporary relief 

'^Nothing helps me, doctor'* 

Patient*s attitude 1 

Admits relief 

Defies finding a cure 

Aspirin 

Temporary relief — hours 

Usually no relief (aspirin futil- 
ity), or “never tried it" (as- 
pirin inutility) 

Physical therapy 

Temporary relief 

Variable — often worse 

Response to examination: 

Cooperative; local tenderness 

Fearful, resistant; ‘'touch me 


consistent 

not" reaction 

'^Extras” (associated functional 
complaints) 

0 to + 

+ to ++++ 

Bizarre limps and postures, 
headaches, globus hystericus, 
sighing respirations, pre- 
cordial pains, insomnia, nerv- 
ousness, tremor, etc. 


* From Hench, P. S. and Boland, E. W.: The management of chronic arthritis and other rheumatic 
diseases among soldiers of the United States Army. Ann. Int. Med. 24: 808-825 (May) 1946. 


The table from Hench and Boland’s paper is highly instructive. 

Helpful diagnostically to the army physicians was the fact that really 
rheumatic soldiers were usually docile, quiet and well behaved. They asked 
little of the medical officer. Those, however, with psychogenic rheumatism 
behaved more like the usual “neuro” who complains at great length and wants 
to take up a lot of his physician’s time. In private practice one can often 
suspect the presence of a psychogenic rheumatism when the pains and aches 
have been constant over the course of years. Fibrositic aches and pains are 
more likely to come and go. If a psychogenic rheumatism produces pain in the 
muscles over the region of the liver, the diagnosis of cholecystitis is generally 
made and a “slowly-emptying gallbladder” is removed. Always then the 
symptoms go on unchanged, or if they disappear for a while they soon come 
back. 


W. C. A. 
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PSYCHOSOMATIC GASTROINTESTINAL PROBLEMS IN THE 
UNITED STATES ARMY 

In these days of starvation, rations and rationing it is no small wonder that 
the gastromtestinal tract has become so voluble in symptomatic expression. 
As Chief of a Gastrointestinal Section in an Army General Hospital which 
received large numbers of casualties from the African invasion, and later as 
Chief of Service at installations receiving casualties from all battle fields, it 
soon became apparent that the majority of our patients had gastrointestinal 
symptoms such as diarrhea, hunger pain and abdominal discomfort which 
could not be explained on the basis of organic disease. There were sufficient 
findings in previous records to show, for example, that specific dysenteries were 
present at one time. As our experience increased it became clear that we were 
dealing primarily with severe psychosomatic disease focused on the gastro- 
intestinal tract, and that the symptoms were the evidences of abnormal con- 
ditioned reflexes, autonomic nervous system imbalances and in fact, distur- 
bances of the total personality. Extraorffinary observations came to our 
attention such as one individual who had had fifty-nine gastrointestinal 
roentgenologic studies in an unsuccessful effort on the part of the organicist to 
demonstrate structural change. 

This brings up the question of therapy as it was practiced in the Army for 
these patients who had functional disorders. The average doctor simply had 
no time to explain to them the mechanisms of their illnesses nor often did he 
understand them himself. At the other extreme, the psychiatrist had no time 
to individualize or psychoanalyze. Each realized that a number of these 
solffiers could be helped if properly assigned. The battle of proper assignment 
for meffical purposes was by no means a minor one. The whole problem was 
summarized in the words of one G. I. Joe who said, “a guy in the Army who 
has something wrong with him stands a good chance of being goofed off unless 
some test shows it; if you have something that can be seen, that’s 0. K., you’ll 
get good care but if the doctors can’t see it you’re out of luck”. 

As a general rule, these patients were not dealt with properly in the Army 
nor for that matter, as far as I am able to observe, are they yet being given the 
time, patience and understanding they need in civilian life. The day has come 
when we must realize that the brilliant diagnoses of organic disease or the 
attempts to treat psychosomatic disturbances of the total personality by a pat 
on the shoulder and “everythmg is all right” attitude, are no longer com- 
mendable in comparison with a better understanding of the problems of 
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functional disease which is needed in perhaps 70 per cent of our practice of 
medicine. Both the doctor and patient must recognize that emotional factors 
and past experiences contribute to present illnesses. We have gone beyond the 
period when the patient has either frank organic or frank functional disease. 
Whatever type of disease he has, be it organic or functional, it is a disease which 
must be interpreted and evaluated in terms of personality types. The Army 
erred in doing countless tests of every description when its medical staff and 
all concerned should have recognized that the majority of the patients were 
suffering from what, for want of a better term, is called psychoneurosis. Col. 
Walter B. Martin expressed this view when he said “too many x-rays have 
been made, too many consultations requested, too many laboratory pro- 
cedures carried out, and too little thought given by the attending physician to 
the patient as an individual and to his particular requirements.” 

Some of us who have spent the last few years in the Army have learned a new 
language, an organ language, spoken by men in uniform undergoing varying 
degrees of anxiety and tension. That so large a munber of these men should 
speak through their gastrointestinal tracts should have been expected when one 
recalls the mishandling of food in the Army, the poor preparation of bulk food, 
the monotony of the various rations, the changing shifts, and conditions mak- 
ing it difficult to regulate physiologic functions, all these coupled with fear, 
resentment, frustration, sleeplessness, dust, dirt and darkness, and in many 
instances, the countless miles from home, loved ones and security, make it 
easier to understand the gastrointestinal rebellion. This cycle is the actual 
enactment in terms of disease of the contributions of Cannon, Pavlov and 
Freud. 

In a report from the Mediterranean Theater in which 122 cases of chronic 
dyspepsia were thoroughly investigated, using, as the authors state, all the 
laboratory procedures available, the conclusion was reached that psychoneu- 
rosis was the most common finding overseas in chronic dyspeptics with vague 
abdominal distress. 

Psychosomatic medicine may not be new but certainly we must change our 
methods of dealing with the patients. In the Army clear-cut psychoneuroses 
were often treated brilliantly but many of the organ expressions of nen'-ousness 
were commonly passed over much too superficially. 

Medical care for this group of patients is still in a chaotic condition. This 
does not mean to say that “the record of the U. S. Army Medical Department 
during the war should not be justly acclaimed”, and I have no desire to ob- 
scure in the slightest the fact that in this war the soldiers of this country were 
better cared for than ever before. “The wounded were saved from death and 
were returned to military effectiveness in numbers never before considered 
possible” (DeBakey). But I do want to say that those with psychosomatic 
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troubles did not fare so well. Seldom did a physician sit down ’nuth one of 
these patients long enough to understand his problems and to make them 
understandable to him. Few were trained to admit to these G. I.’s that their 
complaints were real and then to ejqilain to them how such symptoms could 
arise in the absence of organic disease. In all fairness to the medical officer 
it should be pointed out that he often labored under the difficult drcumstance 
of seemg large numbers of men in a limited time and had to sift out those who 
were unfit for soldiering from those who were trying to get out of work and 
danger and also from those who were genuinely psychosomalically ill. 

The experience in the Army has hurled a challenge at the Medical profession, 
and I now hope that we will accept it and gradually, through better under- 
graduate and post graduate education and greater effort on the part of all of 
us, remedy the situation. 


Samuel Morrison 
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Modern Attitudes in Phychiatry. lago Galdslon, James H. Wall, William C. 
Menninger, Edward Weiss, G. Canby Robinson, and Franz Alexander. Columbia 
University Press, New York, 1946. 154 pp. Price $2.00. 

This is a series of lectures in the March of Medicine series. They were given 
primarily for laymen at the New York Academy of Medicine. The speakers were 
Rhoads, Galdston, Wall, Canby Robinson, Alexander, William Menninger and Weiss. 

There is much in this little volume to help the physician who is trying to learn 
something about psychosomatic medicine and the ways of helping persons with- 
neuroses. 

Experimental Hypertension. William Goldring, Richard J. Bing, Eduardo Cruz 
Coke, W. D. Callings, L. W. Donaldson, M. L. Goldberg, Harry Goldhlail, B. Gom- 
berg, Arthur Gr oilman, C. A. Johnson, Oliver Kamm, Luis F. Leloir, E. Minaloya, 
W. G. Moss, Eric Ogden, Irvine H. Page, John W. Remington, L. A. Sapirstein and 
G. E. Wakerlin. The New York Academy of Sciences, vol. Ill, pp. 1-180. 1946. 
This little volume will be welcomed by all those physicians who today have been 
hearing of research being done in the problems of hypertension, but have not been 
able to follow it closely enough. Here, they will find chapters on different phases of 
the subject written by men like Page, Goldblatt, Goldring, Grollman and others who 
have been doing most interesting work in this field. 

CoNTRiBuicAo Ao EsTUDO DE Hereditariedade Na Etio-Patogenia Da Ulcera 
Do Estomago e do Duodeno. Joao Galizzi, M.D. Belo Horizonte. 1946. 
Pp. 191. 

It has always seemed probable that one of the main factors, if not the main one, 
in the production of peptic ulcer is a hereditary predisposition. Every physician 
of experience can remember many families in which several members were afflicted 
with ulcer. Other persons who may have free acidity around 80 units and a typical 
ulcer temperament will live out their lives without ever getting any ulceration of the 
stomach or duodenum. Apparently they lack the necessary predisposition to actual 
ulceration. Dr. Galizzi has investigated a large number of ulcer families and has 
shown how ulcer crops up again and again in generation after generation. For in- 
stance, in his family number 139 four out of six sibs had ulcer. In another family 
there were six out of ten sibs with ulcer. 

In the group of 373 persons with ulcer he found 42% with a history of other cases 
of ulcer in near relatives. There were 69% of the 373 with relatives with ulcer and 
with gastrointestinal troubles, some of which might have been due to ulcer. In a 
control group of 154 patients without ulcer there were only 5% who had near relatives 
with ulcer. 

Antibiotics Parts I and II. Published under editorship of Roy Waldo Miner, 
A nnals of the New York Academy of Sciences, vol 48, art. 2. Pages 31-218. 
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This paper-bound volume of 218 pages is full of useful information which must be 
of tremendous interest to many physicians today. 

On page 143 Doctors Rake and Richardson note that when penicillin was being 
produced in surface cultures, Type F predominated. Later when deep fermentation 
came into use G was the predominant type. Following changes in the strain of mold 
they used and in methods of fermentation and extraction, preparations now usually 
contain a mixture which is mostly F, R and G. Penicillin X is usually present only 
in very small amounts, except in penicillin which is produced by surface culture. 

There has been a steady improvement in the purity of penicillin. With this of 
course there has been an increase in the munber of units per milligram of material 
obtained. In spite of all this advance, however, commercial penicillin today must 
still be considered a highly impure substance. The very best preparations still 
contain some 25% of material which is chemically and biologically not active pen- 
icillm. 

Penicillins are strong acids, with a pH around 2.8. Since the free acid is rather 
unstable, salts are used. 

Rake and Richardson discuss the problems of sensitization to penicillin. They 
say it is not clear yet whether this sensitization is due to the penicillin itself or to the 
impurities that go wnth it. 
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MOUTH AND ESOPHAGUS 

Gaston, E. A., and Tedeschi, C. G. Ade- 
nolj^mphoma of the parotid and submaxil- 
lary salivary glands. Ann. Surg,, 123: 
1075 (June) 1946. 

The term adenolymphorna describes a tumor 
composed of epithelial and lymphoid tissue. 
The terms papillary cystadenoma Ij'-mpho- 
mastosum and cystadenoma lyraphoraato- 
sum are used to describe papillary and 
nonpapilIar>" variations of the same tumor. 

Of several theories on the origin of these 
tumors, that proposed by Warthin in 1929 — 
to the effect that the lesions arise from a 
‘‘heterotopia of mucus membrane from the 
pharyngeal entoderm”*--seems the most 
acceptable one. The authors found that a 
total of 94 such tumors of the parotid gland 
have been reported. These occurred pre- 
dominantly in males, by a ratio of 4.5 to 1. 

The tumors grow slowly, causing facial 
disfigurement rather than pain. They 
have been tolerated by the patient for peri- 
ods var 3 nng from a few months to over 30 
years before they were excised. The lesions 
typically are well encapsulated, and usually 
can be removed with minimal danger to 


branches of the facial nerve. Three cases of 
benign adenolymphorna are described by 
Gaston and Tedeschi. A fourth case showed 
clmical and morphologic evidence of a malig- 
nant tumor, comprised of epithelial cells and 
lymphoid cells. The authors suggest a 
classification of adenolymphomatous tumors 
wherein this exceptional lesion would be des- 
ignated an adenocarcinoma lymphomato- 
sum. 

Lemuel C McGee. 
STOMACH 

Vendel, S. The principle of evacuation 
of the stomach in infants and prema- 
tures. Acta Physiol. Scand., 11: 380 
(June) 1946. 

The time of gastric evacuation varies very 
considerably in different individuals and 
even in the same individual on repeated 
examination. It is difficult to imagine that 
this should really apply to infants who, in 
most of their other vital functions, display 
so marked a ^egularit 3 ^ Nearly all previous 
examinations have, been done by means of 
X-ray studies but onl}’' the initial and final 
points of the evacuation curve of the s tom- 
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ach can be determined exactly enough by 
this method. To follow the entire course of 
evacuation another tecliuic was applied, 
the volume of gastric contents being meas- 
ured at regular inter\*als by aspiration 
through a stomach tube. One hundred ten 
experiments were carried out on 27 children, 
aged 1 week to 1 1 months. From these ob- 
ser\^atious, the author has demonstrated that 
the stomach in infants empties with extreme 
regularity, following usually a rectilinear 
cur\"e; the emptying rate depends upon age 
and the constituents of the meal, and the 
variations tend to be much less extensive 
than previously accepted. 

Albert Cornell, 

Le\mtan, a,, and Nygaard, K. K. Roent- 
gen demonstration of a benign intramural 
tumor (fibromyoma) on the greater cur\^a- 
ture of the stomach. Radiol., 46: 590 
(June) 1946. 

A case of an intramural tumor of the stom- 
ach is described. The clinical symptoms 
were due to a shallow ulcer of the lesser 
cur\*ature of the stomach. The gastric 
analysis revealed an absence of free hydro- 
chloric acid in the stomach contents. The 
roentgenological studies showed a loss of nor- 
mal serrations on the greater curvature. 
This area was about 4 cm. long; it appeared 
constantl 3 %' but could be obtained only on 
minimal right oblique rotation. This area 
contracted as a whole. The indentations 
proximal and distal to the involved portions 
of the stomach were very deep, and an inci- 
sura effect was thus produced. In the erect 
position, a semicircular area opposite the 
incisura angularis was noted, corresponding 
in size to the lesion. 

Franz J. Lust. 

Bea\^r, M. G., Gendel, S., and Papper, 
E. M. Total gastrectomy for complete 
carcinomatous involvement of the stom- 
ach. Am. J, Surg.jVl: 813 (June) 1946. 
This single case report reveals a scirrhous 
carcinoma of the stomach of the linitis plas- 
tica type, successfully treated by total gas- 
trectomy. The necessity for careful pre- 
operative preparation, scrupulous operative 
technique, and thorough postoperative care 
is obvious. 


The patient was a 41 year-old white sol- 
dier, with a preoperative X-ray diagnosis of 
antral carcinoma of the stomach. The 
abdomen was opened through a transverse 
incision, jand after total gastrectomy, an 
esophago-jejunostomy was performed. A 
Miller-Abbott tube was threaded through 
the anastomosis for postoperative decom- 
pression. The surgical technique and de- 
tails of anesthesia are fully described and 
illustrated. Three months after an un- 
eventful surgical convalescence, evidence of 
abdominal and thoracic metastasis appeared. 

Michael W. Shdtkin. 

Scott, W. G. Radiographic diagnosis of 
prolapsed redundant gastric mucosa into 
the duodenum, with remarks on the clini- 
cal significance and treatment. Radiol., 
46: 547 (June) 1946. 

Prolapses of the gastric mucosa are not rare; 
in a group of adult males, they occurred as fre- 
quently as gastric ulcer. Prolapse of redun- 
dant gastric mucosa produces s>Tnptoms that 
may be suggestive, but not characteristic 
enough to permit of a clinical diagnosis. 
The condition should be suspected in duo- 
denal ulcer patients with atj’pical histories, 
in patients who are refractory to an ulcer 
regime, and in those who have recurrences 
when placed on solid foods. 

The diagnosis of a prolapse of the gastric 
mucosa is established largely by Roentgen 
examination. The filling defects are charac- 
teristic and should not be confused with 
those produced by duodenal ulcers, duo- 
denitis, or other disorders of the duodenum 
and pylorus. The t)q)ical filling defect in 
prolapse of the gastric mucosa is a negative 
“cauliflower-like” defect in the base of the 
duodenal bulb, opposite the pylorus, vary- 
ing in size and shape during a single exami- 
nation and on repeated examination. Such 
defects can be overlooked at fluoroscopy, 
and this should always be supplemented by 
“spot films” for the most desirable method 
of examination. Since large prolapses of the 
gastric mucosa which produce symptoms are 
a cause of gastric hemorrhage and may result 
in a partial pyloric obstruction, the roent- 
genologist should always be on the lookout 
for them. He must distinguish them from 



238 


ABSTRACTS OF CURRENT LITERATURE 


other duodenal defects, and report them to 
the referring physician for evaluation. 

The treatment in early and moderate 
prolapses is medical until such time as re- 
peated and severe attacks or complications 
occur. In the large prolapses, and in those 
complicated by repeated hemorrhages or par- 
tial pyloric obstruction, surgical measures 
arc indicated. These include escision of the 
redundant folds of the mucosa and usually a 
pyloroplasty. 

Franz J, Lust. 
BOWEL 

Baker, H. L., and Halley, H. Neurofi- 
broma of the small intestine with massive 
hemorrhage. Ann. Surg,, 123; 1067 (June) 
1946. 

Herein are reported 2 instances of neurofi- 
broma of the small intestine with massive 
hemorrhage. The first patient, a male, 37 
years old, had episodes of tarry stools irregu- 
larly for 10 months prior to his first admis- 
sion to the hospital. Because of spasm and 
deformity in the duodenal cap, shown by 
roentgenography, the patient was given 
medical management for peptic ulcer for an 
additional 7 months. The stools again be- 
came tarry and an exploratory celiotomy 
was performed. The duodenum was found 
to be normal. About 17 inches from the 
ileocecal valve a dusky red, hard tumor, 3.5 
cm. in greatest diameter, was found in the 
lumen of the ileum. It was pedunculated, 
the stalk being attached to the antimesen- 
teric border of the intestine. The surface of 
the tumor showed evidence of both old and 
recent bleeding. 

The second patient was a female of 33 
years who had noted tarry stools irregularly 
for 3 years. On admission to the hospital 
she showed mild shock with an erythrocyte 
count of 2,600,000 and hemoglobin of 56%. 
The intestinal bleeding persisted and she 
received 36 transfusions of blood, totaling 20 
liters, within a week. On the eighth day 
the bleeding stopped. No satisfactory cause 
for the loss of blood was found and the pa- 
tient was discharged from the hospital. She 
was re-admitted 9 months later because of 
further tarry stools, and operated upon. A 
firm pedunculated tumor, measuring 5 cm. 
in its greatest diameter, was found in the 


ileum attached to the antimesenteric border 
about 5 feet from the ileocecal valve. 

Both tumors were encapsulated and 
showed no evidence of malignancy. This 
experience serves to remind the clinician 
that, while benign tumors of the small intes- 
tine are rare, they bleed readily and must be 
considered in the differential diagnosis of 
obscure intestinal hemorrhage. 

Lemuel C. McGee. 

Kirschner, B. Acute fulminating ulcera- 
tive colitis — treatment with streptomycin. 
N. y. State J. Med., 46: 525 (Mar.) 1946. 
This is the first case on record in which 
streptomycin was used to treat acute ulcera- 
tive colitis in civilian practice. The patient 
failed to respond to other measures, and was 
moribund when streptomycin administra- 
tion was begun. Spectacular improvement 
followed, but the disease terminated fatally 
as a result of a pulmonary embolus from a 
thrombosed leg vein. 

Philip Levitsky. 

Shrapnel, B. C., Johnson, C. M., and 
Sandground, j. H. Oral emetine in the 
treatment of intestinal amebiasis. Am. 
J. Trop. Med., 26: 293 (May) 1946. 
Twenty patients suffering with amebic 
dysentery were treated by means of emetine 
hydrochloride administered enterally in the 
form of enteric coated tablets. Seven indi- 
viduals received 1 grain per day for 12 days, 

6 others 2 grains daily for 6 days, 3 patients 
were given somewhat larger doses, and 4 
children received comparatively smaller 
amounts. No severe toxic reactions were 
observed. Fifteen cases out of the 20 were 
cured. Four patients were S 3 Tnptom-free, 
although they continued to show amebae in 
the stool, and one case failed to respond to 
treatment. 

Philip Lev^itsky. 

Galambos, a., and Mittelmann-Galam- 
BOs, W. Diverticulosis and diverticulitis 
of the colon. Rev. Gastroenterol., 13: 
17l (May-June) 1946. 

The incidence of diverticulosis of the colon, 
as noted upon X-ray examination with bar- 
ium enema, ranges between 4 and 10%; in 
the cadaver, the incidence varies from 0.8 to 
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7%. It appears to occur equally in both 
sexes, but is more frequently found in pa- 
tients over 40 years of age who arc obese 
and of hyiDcrsthenic build. In addition to 
numerous otlier factors, inherent weakness 
in the bowel musculature (particularly about 
the entrance or emergence of vessels), and an 
inflammatorj^ process have been considered 
as the ctiologic factors. The true cause is 
unknown, however. 

The diagnosis of divcrticulosis of the colon 
is dependent upon X-ray examination, while 
superimposed diverticulitis is evaluated 
clinically. It is emphasised that colonic 
diverticula, with or without inflammatory 
change, can be associated with other gastro- 
intestinal disease. Because of the silent 
character of the disease, diverticulitis and 
divcrticulosis may be overlooked. 

C. WnjktER WiRTS, Jr. 

Dickson, J, A., Parkhilk, E. M,, and 
Kiernan, P. C. Large retroperitoneal 
metastasisfrom a so-called carcinoid of the 
small intestine. Surg. G}^. Obs., 82: 
675 Qune) 1946. 

Carcinomas of the small intestine are com- 
paratively rare, comprising about 3% of all 
intestinal cancers. The so-called carcinoid 
tumors constitute approximately one-fourth 
of this group. 

A case of carcinoid of the ileum with a 
large retroperitoneal metastasis is presented, 
illustrating some of the important surgical 
and pathological aspects of carcinomas of 
this type. While the ideal form of surgical 
management seems to be as radical a removal 
of the primary lesions and any metastatic 
foci as is feasible, the strategic location of 
the small bowel prevented any attempt at 
excision. Nevertheless, it was possible to 
remove the primary lesion in the ileum with 
the involved mesentery, and thus relieve any 
further possibility of obstruction. 

This presentation indicates that these 
neoplasms can no longer be regarded as be- 
nign and harmless, for eventually they will 
infiltrate and metastasize. However, be- 
cause of their slow growth, the patient 
may live for many years in good health. 
These so-called carcinoids of the small 
bowel are considered to be grade one (Bro- 
der’s method) carcinomas of the carcinoid 


type, to distinguish them from .ordinary 
adenocarcinomas of the intestinal tract. 
This designation indicates their slow growth 
and low malignancy. It was also felt that 
the histopathologic picture of those neo- 
plasms which had metastasized was similar 
to the picture of those which had not metas- 
tasized, and hence it is impossible to predict 
on the histopathologic basis which of these 
neoplasms will metastasize. 

Francis D. jMuRPHy. 

Finestone, E. 0. Injury to the ureter 

during appendectomy. N. Y. State J. 

Med., 46: 1239 (June) 1946. 

A case of retrocecal gangrenous appendicitis 
is reported. At operation, a localized ab- 
scess was found, in which the right ureter 
formed part of the wall. When the appen- 
dix was removed, a small aperture was seen 
in the right ureter. This was sutured, and 
the abscess was drained transperitoneally. 
The patient made an uneventful recovery. 

Philip Levitsky. 

Chesterman, j. T. Neurogenic ileus. 

Brit, Med. J,, 4456: 830 Qune) 1946. 
Neurogenic ileus is due to a local or general 
flattening of intestinal gradients. It may be 
spastic or distensive in type, and the factors 
producing it may affect the extrinsic nerves 
or act directly upon the neuromuscular 
mechanism of the bowel. The symptoma- 
tology is in accordance with the factor caus- 
ing the ileus, the type of ileus, the site of 
obstruction, the degree of obstruction, and 
the length of bowel involved. So-called 
passive ileus is a distensive variety in which 
venous stasis has become so marked that a 
vascular intramural obstruction complicates 
a neurogenic ileus. Mild degrees of trau- 
matic ileus occur after every laparotomy; re- 
covery is spontaneous though occasionally 
the ileus persists. In a few cases, the dis- 
tension increases to such an extent that 
active measures become necessary to allevi- 
ate the condition. It is important to realize 
that neurogenic ileus in these cases may be 
a local condition — ^which, if unrelieved, may 
spread, especially if venous stasis occurs in 
the affected loops — or it may become a local 
condition after recovery from the initial 
post-operative general loss of tone and 
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movement. Other causes listed by the au- 
thor include retroperitoneal hemorrhage, 
injury to the lumbar vertebrae, pneumonia, 
meningitis, t 3 ^phoid fever, and intraperito- 
neal infections. 

Joseph B. Kirsner. 

LIVER AND GALL-BLADDER 

McLaughlin, E. F. Cholcdochus cyst. 

Ann. Surg., 123: 1047 (June) 1946. 

A true C 3 ^st of the common bile duct pre- 
sumably involves a congenital malformation. 
Some degree of obstruction seems to be pres- 
ent regularl}^ where symptoms are produced. 
Its rarit 3 ^ is shown by the fact that reviewers 
of the subject as late as 1943 were able to 
find but 175 reported cases. The condition 
is said to occur more often in the female than 
in the male, and more often in children than 
in adults. A diagnostic triad of (1) abdomi- 
nal pain, (2) tumor mass, and (3) jaundice 
forms the typical clinical picture. The 
surgical treatment has thus far shown a mor- 
tality rate of 58%. 

McLaughlm describes a case of choledo- 
chus cyst. The patient was a colored male, 
22 years of age, who complained of a “knot'^ 
in the right h 3 ^ochondrium after editing. 
He lost 25 pounds in weight prior to his ad- 
mission to the hospital. Roentgenologic 
studies repeatedly demonstrated a large 
ovoid mass in the right upper abdominal 
quadrant displacing the hepatic flexure 
caudally. It was further observed that 
‘^irregular gas pockets superior to the mass 
represents an extension from the tumor,*' 
Choledochus cyst was considered the most 
probable diagnosis preoperatively. 

At operation, a liter of “chalky-yellow 
material'* and light bile was aspirated from 
the cyst. The gall bladder, containing gas, 
and a short common duct were attached 
separately to the upper surface of the cyst. 
After the cyst was dissected away, a small 
portion of the dome into which the above 
structures opened was anastomosed to the 
duodenum. The patient lost his jaundice 
and pain after the surgery. 

Lemuel C. McGee. 

Moeschlin, S. Die Herkunft der Blut- 
plasma-Zellcn bei der Hepatitis epidemica 
anhand von Milzpunktaten (Origin of 


plasma cells in the blood in epidemic hepa- 
titis). Gastrocnterologia, 71: 97 (1946). 
Early in the course of epidemic hepatitis, 
t 3 pical plasma cells appear in the circulat- 
ing blood and usually range from 5 to 10% 
of the total white cell count. Splenic punc- 
ture rci'cals that the spleen contains large 
numbers of both immature and mature 
plasma cells. These observations support 
the view that the plasma cells in the periph- 
eral blood are derived from lymphatic tissue 
and not from the reticulum cells of the bone 
marrow, inasmuch as no increase in plasma 
cells is found in the bone marrow. 

Charles A. Flood. 

^NreoD, J. L. L'hepatite epidemique. 
Pathogenic. Anatomic pathologique 
(Pathogenesis and pathological findings in 
epidemic hepatitis) . Cast roenterologia, 

71: 62 (1946). 

Epidemic hepatitis begins as a hepatitis 
rather than a hepatosis. Pathologically 
, there arc necrosis of the liver and inflam- 
matory changes. Complete healing with 
restitution to normal may occur, or there 
ma 3 '' be fibrosis with partial regeneration, or 
a progressive cirrhosis may develop. The 
jaundice may be due to mechanical plugging 
of bile canalicuH, but the author favors the 
hypothesis that the jaundice is of parenchy- 
mal origin and results from leakage between 
bile ducts and vascular channels after injury 
of the hepatic cells. The livers of patients 
dying in hepatic coma characteristically 
show changes which have been present for a 
long period, even when the clinical history 
is of short duration. Autopsies of 3 prema- 
ture infants, born of mothers who had had 
epidemic hepatitis during pregnancy, showed 
no manifestations of hepatitis, which sug- 
gests that the virus of this disease does not 
penetrate the placental barrier. 

Charles A. Flood. 

Ureck, a. Stdrungen im Zuckerstoffweeh- 
sel nach Hepatitis epidemica. (Disturb- 
ances in carbohydrate metabolism follow- 
ing epidemic hepatitis.) Gastroenterolo- 
gia, 71: 83 (1946).^ 

In epidemic hepatitis, it has been shown 
that the glucose tolerance test is often ab- 
normal, the blood sugar cun^c being either 
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abnormally high or prolonged. The author 
reports 3 patients with hepatitis who were 
found to have developed diabetes coinciden- 
tally. These patients were found to have 
gljTOSuria and abnormal ■ glucose tolerance 
curves, and one patient later developed 
polydipsia and polyuria requiring insulin to 
control the, diabetes. One patient, a child, 
had complete recovcr>’' with return of glu- 
cose tolerance to normal 5 months after 
onset. The other 2 patients continued to 
have abnormal glucose tolerance curves 
many months after onset, one of them also 
haWng evidence of persistent liver disease 
lasting for at least 4 months after onset. 
These obsen^ations are in contrast with the 
more frequent findings of an abnormally low 
blood sugar during acute hepatitis. The 
author suggests that these were cases of true 
diabetes in which the disease became mani- 
fest during an acute hepatitis. 

CiutuLEs A. Flood. 

Whipple, A. 0. Factors common to sur- 
gical lesions of the biliary tract. Bull. 
N. Y. Acad. Med., 22: 281 (June) 1946. 
The author calls attention to the three fac- 
tors that determine the pathogenesis of ever^^ 
lesion of the biliary tract requiring surgical 
therapy. These factors are as follows: 
first, disturbed metabolism of cholesterol and 
salts of the bile acids, resulting in gallstone 
formation; secondly, infection or inflamma- 
tion; and third, obstruction. Singly or in 
combination, one or more of these factors is 
present in the pathogenesis of every’* biliary 
tract lesion requiring surgery. A knowledge 
of these factors and their, location in the 
different parts of the biliary tree is of the 
greatest help in the diagnosis of the lesions, 
in determining the indications for therapy, 
in following the postoperative course of the 
patient, in treating the complications, and 
in giving the prognosis after operation. 

Albert Cornell. 

Bancroft, F. W, Treatment of chronic 
cholecj^stitis, with and without stone: In- 
dications and contraindications for cho- 
iedochostomy. Bull. N. Y. Acad. !Med., 
22: 292 Qune) 1946. 

The author discusses various types of chronic 
cholecystitis without stone formation, in- 


cluding cliolcsterosis, chronic catarrhal cho- 
lecystitis, and the chronic fibrous variety. 
The etiology of chronic cholecystitis without 
stones is still a disputed problem. Extreme 
caution must be exercised in operating on pa- 
tients when there is no evidence of biliary 
calculi. If no help is received from cho- 
lcc\^tograms, the Meltzer-Lyon test may 
be of aid. The B-bile containing bile- 
stained bacteria or leucocytes is suggestive 
of chronic cholecystitis. It is the impression 
of the author that surgeons have too often 
explored the common duct unnecessarily, 
with increased morbidity and mortality. 
He concludes that if the common bile duct, 
aithougli dilated, does not appear thickened 
or inflamed, one is relatively safe without 
incising the duct, unless there are definite 
indications for it. 

Aspiration of the common duct by needle 
puncture is an aid In determining if there be 
stones in it, Clear bile without flakes of 
fibrin is a fairly good indication that no stone 
is present. However, caution must be used 
even with a fine needle, as bile is apt to leak 
from the puncture hole for a considerable 
time; drainage of !Morrison*s space must be 
established in cases where this has been done 
if the duct is not opened. If the duct is 
opened immediately, cholangiograms taken 
on the operative table are a safeguard to 
assure the complete removal of calculi. 
With proper equipment, this should not 
lengthen the operative time to any great 
degree and may save the patient a secondary 
operative procedure. 

In conclusion, the author stresses the im- 
portance of a primary atraumatic cholecys- 
tectomy and, insofar as possible, some 
protection of the common duct in the opera- 
tive procedure. He has found no method 
of common duct drainage that seems harm- 
less if a large series is analyzed. 

Albert Cornell. 

Hutchinson, W. R. S. Gas gangrene of 

the gall-bladder. Brit. Med. J., 4458: 

915 Qune) 1946. 

Gangrenous cholec>"stitis due to Cl. Welchii 
is seldom encountered. The author reports 
such an instance in a 56 year-old male who 
e.xperienced severe pain in the right hypo- 
chondrium for 3 days. The abdomen was 
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slightly distended, with extreme tenderness 
and rigidity in the right hypochondrium 
At operation, the peritoneal cavity con- 
tained a considerable quantity of foul- 
smelling, thin, brown fluid. The gall- 
bladder was grossly distended, edematous 
and hemorrhagic, and most of the fundus 
was obviously gangrenous. Two small 
stones were palpated in the cystic duct. 
Cholecystectomy was easily performed and 
the wound was closed in the usual manner 
with a drainage tube to the gall-bladder bed. 
The mucous membrane of the gall-bladder 
was necrotic, shaggy, and of a dark brown 
color. Culture of the mucous membrane 
jdelded a pure profuse growth of CL Welchii. 
The patient received 20,000 units of poly- 
valent anti-gas-gangrene serum intramuscu- 
larly, and a total of 20 g. of sulfapyridine. 
He gradually made an uneventful recover>^ 

The sequence of events is believed to have 
been as follows: onset of the disease with an 
attack of gall-stone colic; impaction of the 
stone, which resulted in congestion and 
edema of the gall-bladder, together with 
stasis of its contents; and subsequently, 
secondary infection by CL Welchii. 

Joseph B. Kirsner. 

Hicken, N. F., and Coray, Q. B. Spon- 
taneous gastrointestinal biliary fistulas. 

Surg. Gyn. Obs., 82: 723 (June) 1946. 
Study of 15 cases showed that one of every 
25 patients requiring surgical therapy for 
disorders of the biliary tract possesses some 
variety of internal biliary fistula. The best 
treatment was prevention — ^by removing 
gall-stones before they initiate undesirable 
complications, and by treating peptic ulcers 
with gastric resection. New growths and 
surgical trauma were also etiological agents. 
A preoperative diagnosis of gastrointestinal 
biliary fistula cannot be made from clinical 
findings alone. Careful roentgenographic 
diagnosis affords the only method of making 
an accurate preoperative diagnosis. The 
characteristic roentgenographic findings in 
the various types of internal biliary fistulas 
are described. 

Cholangiograms performed on the operat- 
ing table afford an excellent method of 
visualizing the gall bladder, fistulous tract, 
and entire biliary tree. They determine 


location and ramifications of the fistula and 
clearly depict the size of its orifices. Also, 
they permit accurate localization and differ- 
entiation of existing cliolcdochal obstruc- 
tions, thus providing the surgeon with an 
accurate blueprint of the problems confront- 
ing him. 

The mortality in 13 operative cases was 
30%, In 4 patients who died, extensive 
remedial procedures were carried out at the 
initial operation which led to the advisability 
of using multiple, operations, particularly a 
decompression of the common bile duct as 
the primary procedure. 

Francis D. Murphy, 

Heuer, G. J., and Glenn, F. The surgical 

treatment of acute cholecystitis. Bull. 

N. y. Acad, Med., 22: 283 (June) 1946. 
From 1932 to 1945, a total of 527 patients 
with acute diolecystitis were operated upon. 
There were 13 deaths, a mortality rate of 
2.46%. Cholecystectomy was performed in 
460 patients, or 87.4% of those subjected to 
operation. Cholecystostomy was per- 
formed in 67 cases (12.6%). Cholecystos- 
tomy was reserved for patients too ill to 
withstand cholecystectomy or for those in 
whom cholecystectomy presented excessive 
difficulties. Nevertheless, cholecystostomy 
was followed by 5 deaths. 

In determining the type of operation to be 
done, the gross appearance of the presenting 
pathological changes is of importance. The 
patients with simple acute cholecystitis are 
in general best treated by cholecystectomy. 
In cases of gangrene, perforation, peritonitis, 
or abscess formation, the procedure varies; 
the details are fully discussed. Common 
duct exploration in acute cholecystitis is 
limited to those patients with unequivocal 
indication of common duct obstruction, , 
even though it adds an additional risk. 

The common duct was explored in 47 of 
these patients, an incidence of 8.9%. Stones 
were recovered in 29 of these, or 61.7%. In 
the entire series of 527 patients, there was a 
mortality rate of 5.14% in 175 patients who 
were 50 years of age and over. This indi- 
cates the definitely greater risk associated 
with them. In the group less than 50 years 
of age, there was a mortality rate of 1.13%. 
Arteriosclerosis, hj^pertension, and diabetes 
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are more common in those with biliar}^ tract 
disease than in a corresponding number 
without it. A deleterious effect upon the 
vascular sj'stem may be interrupted by 
operating in the earlier decades. 

Acute cliolec>^titis represents an early 
phase of the disease. Given a patient with 
a definitely established diagnosis of acute 
cholec>"stitis, the authors’ policy is to provide 
for surgical treatment as soon as adequate 
preoperative preparation has been carried 
out. This differs from the so-called conserv- 
ative attack, which considers these patients 
as a medical problem and leaves them in 
their homes. Under the latter circum- 
stances, complications may develop and 
result in a greater number of deaths before 
they are recognized. 

Albert Cornell. 

ANEMIAS 

Fromheyer, W. B., Jr., Spies, T. D., Vil- 
TER, C. F., AND English, A. Further 
observations on the antianemic properties 
of 5-methyl uracil. J. Lab. Clin. Med., 
31: 643 Qune) 1946. 

S>Tithetic 5-methyl uracil (thymine) was 
administered in large daily dosage to 6 pa- 
tients with pernicious anemia in relapse. 
All of them showxd a satisfactor)’' hemato- 
logic response. In one case, the response 
wras duplicated after a period of 45 days 
during which no therapy was given. It was 
concluded that s>mthetic 5-methyl uracil, 
given orally in daily dosage of 4.5 g. or more, 
is a potent anti-anemic substance for pa- 
tients with pernicious anemia in relapse. 

Edgar Wayburn. 

ULCER 

Moschcowitz, E. Essa>"s on biology of 
disease. Chapter 13 — ^Peptic ulcer. J. 
Mt. Sinai Hosp. N. Y., 13: 25 (May- 
June) 1946. 

The elucidation of the etiology'* of peptic 
ulcer confronts the writer with the difficulty 
that despite its frequency, the initial phase 
of this disease is not known. This is due to 
the fact that the stomach has hitherto been 
an inaccessible organ. Thus far, the one 
positive clinical criterion of a peptic ulcer is 
a Roentgen-ray examination, but this, 
unfortunately, is diagnostic only after the 


ulcer is fully matured. It is possible that 
the earliest mucosal manifestation may be 
in the form of an erosion or a circumscribed 
granulomatous change. Serial gastroscopy 
offers the hope that this phase of peptic 
ulcer may be clarified in the future. 

In recent years, the viow* is steadily gain- 
ing ground that peptic ulcer is a psychoso- 
matic disease. It appears that peptic 
ulcer, like all the hyperkinetic diseases, 
is a disease of civilization. Since the tran- 
sition can not be observed in the human 
being, the problem as to how' these psycho- 
logical influences are transmitted into peptic 
ulcer must be answ^ered through the experi- 
mental production of the ulcer. Such ex- 
periments prove that the acid factor is vital 
in producing peptic ulceration. The author 
gives further proof that the acid factor is a 
fundamental conditioning factor. In addi- 
tion, there is every reason to believe that 
h>persecretion precedes the initiation of 
human peptic ulcer. 

Peptic ulcer may be regarded as a hyper- 
kinetic disease, w’hich means that a large 
part of the mechanism w^hereby it is created 
is the result of a protracted exaggeration of 
one of the normal bodily functions. This 
exaggeration is mediated through the auto- 
nomic nervous system. The claim that 
“chronic gastritis” is the cause of peptic 
ulcer has contributed nothing to the etiology 
because the “cause” is still obscure. The 
author outlines his conceptions of the biology 
of this disease and discusses the healing of 
peptic ulcer as w’ell as its attendant com- 
plications. 

Albert Cornell. 

Nasio, j. Influence of some vitamins and 
hormones in the prevention of experi- 
mental cinchophen peptic ulcer. Rev. 
Gastroenterol., 13: 195 (May-June) 1946. 
Vitamins A, Bi, Bz, C, Dz, and K, as well as 
nicotinamide and nicotinic acid did not 
prevent the development of cinchophen 
ulcers in dogs w^hen administered separately. 
Vitamin C given simultaneously with the 
cinchophen appeared to have a protective 
effect in 60% of the ariimals; vitamins Bi 
and Bo and calciferol prevented a weight 
loss as great as that obtained in the controls; 
vitamin K manifested no effect; and nico- 
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tinamide appeared to increase the severity 
of the ulceration and gastritis. 

Stilbesterol given with cinchophcii par- 
enterally prevented the development of 
ulcers in 100% of male dogs, and in 22% 
of female dogs. The stomachs of most of 
the test animals, particularly the males, 
presented an apparent h>*perplasia of the 
gastric mucosa. 

The production of cinchophen-ulccr in 
dogs appeared to be prevented by the ad- 
ministration of synapoidin in 65%, of cstriol 
in 60%, and of antuitrin-S in 40% of the 
animals. 

C. WiLMER WiRTS, Jr. 

Bolen, H. L. Relationship between uremia 
and peptic ulcer. Rev, Gastroenterol., 
13: 229 (May-June) 1946. 

The author discusses the relation of pyloric 
obstruction, nephritis, and uremia. Refer- 
ence is made to the literature suggesting 
that the pathologic dianges in the duodenum 
may play an etiologic role in the develop- 
ment of nephritis. Two patients are de- 
scribed in whom nephritis and uremia de- 
veloped subsequently to duodenal ulcer. 

C. WruuER Wirts, Jr. 

PROCTOLOGY 

Rigbon, R. H., and Fletcher, D. E. 
Multiple argentaffin tumors (carcinoids) 
of the rectum. Am. J. Surg., 71: 822 
(June) 1946. 

The rectum is an extremely rare site for 
carcinoid tumors; since 1942 only one such 
case has been reported. 

A case of multiple carcinoids in the rectum 
was observed by the authors at autopsy. 
The patient was a colored male of sixty 
who died of a dissecting aortic aneurysm 
soon after admission. Beneath the mucosa 
of the rectum were innumerable nodules 
varying in size from only a few to 10 mm.; 
they were movable, rubbery in consistency, 
and grayish-white in cut section. The 
nodules extended from the mucosa to the 
muscle, and after impregnation with am- 
moniacal silver, some of the granules were 
black while others were yellowish-brown 
in color. 

They apparently arise from the argentaffin 
cells in the crypts of LieberkUhn and are 


potentially malignant, though neither ulcera- 
tion nor metastasis was present, in this 
case. This is the fourteenth case of this 
type reported to date. 

Michael W. Shutkin. 

Arnheim, E. E. Congenital malformations 
of the rectum and anus. J. Mt. Sinai 
Hosp. N. Y., 13: 6 (May-June) 1946. 
Congenital malformations of the rectum and 
anus comprise an important group of anom- 
alies in infancies. These anomalies may 
involve the rectum, the anus, the urogenital 
organs, or combinations of these structures. 
The author discusses the embty^ology, 
patliogenesis, and classification of these 
anomalies. The treatment varies with the 
type of anomah’^; it may involve a simple 
surgical procedure or a complex series of 
reconstructive operations. The author re- 
ports a successfully treated case which il- 
lustrates the difficulties in management 
of a high rectal pouch and recto-vaginal 
fistula. A preliminary colostomy, followed 
by staged operations, resulted in a cure of 
this case of atresia of the rectum. 

Albert Cornell. 

Bacon, H. E. Abdominoperineal procto- 
sigmoidectomy for cancer of rectum. 
Am. J, Surg., 71: 728 (June) 1946. 

This experience of over 5 years includes a 
series of 461 cases of carcinoma of the anus, 
rectum, and pelvic colon; and the results 
obtained with the technique of ‘‘procto- 
sigmoidectomy”, as designed by Babcock, 
are .reviewed. There were 265 males and 
196 females, of which 424 were subjected to 
operation. The opemtive mortality for 
the latter group was 5.8%; for the resected 
series it was 6.1%, The operability! rate 
was 91.9% and the resectability rate was 
80.4%. 

Contrary to earlier opinion, the inferior 
zone of spread for this type of tumor is 
relatively unimportant; the sphincter mus- 
culature may be preserved, provided the 
lower border of the growth is six cm. or more 
above the anal margin. 

All patients are admitted to the hospital 
5 to 7 days prior to operation. During this 
interval, the fluid, caloric, nitrogen, and 
electrolyte balances are restored to normal. 
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The complete preoperative routine also 
includes sulfonamides, vitamin supplements, 
blood clicmistr>% catharsis, irrig«ation5, and 
use of an indwelling Foley catlietcr. During 
the operation, which is performed under 
fractional spinal anesthesia, 500 cc. of whole 
blood is administered. Following the opera- 
tion, whicli is fully described, the post- 
operative routine is likewise obscr\^cd rigor- 
ously. 

Patients are out of bed on the sixth day, 
and many leave the hospital on tire eleventh 
or twelfth day. Transplantation of an 
abdominal colostomy to tlic perineum, with 
or without resection, was performed in 84 
cases with but one death. Chemotherapy 
has been a valuable factor in preventing 
peritonitis, and its administration for 6^ 
days preopera tively is recommended. 

hllCHAEL W. ShUTKIN. 

SURGERY 

Sugars AKER, E. D. Coincident removal 
of additional structures in resections for 
carcinoma of the colon and rectum. Ann. 
Surg., 123: 1036 Qune) 1946. 

The author reports on 220 patients with 
colonic or rectal carcinomas, treated in a 
midwestem hospital which accepts only 
indigent patients. The average duration 
of symptoms was 18 months; 67% had lost 
more than 15 pounds in weight prior to 
hospital admission. Thirty-one patients 
were not subjected to surgery. Of the 189 
patients who underwent surgical explora- 
tion, 147 (78%) had a resection of the lesion. 
Fifteen patients (10%) in the group of re- 
sections received the surgery for palliation 
alone. The remaining 132 resections were 
undertaken \rith hope of cure. Forty-two 
of these patients had adjacent structures 
removed in addition to the bowel. These 
were portions or all of the genital tract, 
portions of the bladder or ureter, segments 
of small bowel, femoral ner\^e, common 
iliac arter>'^ and vein. Eight (19%) of the 
42 cases died within 5 weeks following opera- 
tion. Fifteen others died later of their 
cancer or are living with recurrent metastatic 
disease. It is emphasized that the 19 living 
patients, who showed no further evidence 
of their disease an average of 2 years after 
operation, constitute justification for ex- 


tensive surgerj*' rather than palliation when- 
ever sur%dval is possible. 

Lekujel C. McGee. 

LAHr.y, F, H. Gastric surgery. New Eng. 

J. Med., 234: 809 (June) 1946. 

This presentation is intended primarily for 
physicians interested in the general practice 
of medicine. In a thoroughly concise 
manner, the author discusses many of the 
conditions in whicli surgery is applicable 
in disease of the stomach, duodenum and 
jejunum. From a wealth of experience, 
and with great clarity, the author discusses 
surgical procedures in the following condi- 
tions: hiatus hernia, peptic ulcer of the 
esophagus, carcinoma of the carclia and 
lo\vcr esophagus, gastric ulcer, gastric car- 
cinoma, leiomyoma of stomach, total gas- 
trectomy, duodenal ulcer, jejunal ulcer, 
* and gastrojejunocolic fistula. A detailed 
discussion of the technical, surgical pro- 
cedures is not included. 

The mortality rates in the 4 types of peptic 
ulcer — gastric, duodenal, jejunal and gas- 
tro-jejunocolic fistulas — are given, as well 
as those for radical and palliative operations 
for malignant lesions of the stomach. The 
type of lesions in which total gastrectomy 
has been applied in 89 cases, and the total 
mortality in this group, are included; also 
the change between the mortality rate in 
the first 46 cases and that in the last 43 
cases. Some of the measures by which the 
unsatisfactory end results of surgery for 
gastric cancer can be improved are stated. 
The mortality rate following transthoracic 
resection of the lower end of the esophagus 
and cardiac end of the stomach is reported 
again in two groups of cases, in order to 
demonstrate the improvement that has 
come with added experience and improved 
selection. Hiatus hernia, peptic ulcer of the 
esophagus, and leiomyoma of the stomach 
are discussed, as are gastric ulcer, duodenal 
ulcer, jejunal ulcer and gastrojejunocolic 
fistula, and experiences and mortality rates 
in handling this group of cases are given. 

Irving Gray. 

Stanton, N. B. A device to simplify end- 
to-end anastomosis of the large bowel. 
The elimination of unequal diameters 
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of the two segments to be anastomosed. 
Am. J. Surg., 71: 809 (June) 1946, 

To secure an equal diameter of the proximal 
and distal ends of the left colon after re- 
section for a carcinoma, air is introduced per 
rectum with a Weber insufflator. Follow- 
ing the application of modern preoperative 
principles, the air is introduced after the 
abdomen is open but before the tumor is 
resected. Anastomotic and rubber-covered 
clamps control the level of the air, and per- 
mit extirpation of the new growth. Since 
the equalized diameters of the free ends are 
held by the anastomotic clamps, suture in 
three layers secures adequate union. There 
have been no accidents, peritonitis, nor 
deaths in the author’s series of cases. 

Michael W. Siiutkin. 

Horsley, G. W., and Michaux, R. A. Sur- 
gery of colon as seen in an overseas gen- 
eral hospital. Surgery, 19: 845 (June) 
1946. 

The ideal treatment for injury of the large 
bowel is exteriorization. If this is not 
possible, a proximal colostomy should be 
done. The loop-colostomy is the preferable 
one in that it can be done easily, shunts the 
fecal current efficiently, and lends itself 
to a more satisfactory repair. Regardless 
of the type of colostomy employed, it should 
be established through an incision separate 
from the original one. A glass rod or tube 
should be used to prevent retraction of the 
loop. When the colostomy is opened, a 
longitudinal incision should be employed 
with I of it on the oral side of the supporting 
rod. Closure should be completed in the 
transverse axis of the bowel to prevent 
constriction. 

In the series of 111 cases reviewed, only 
one showed evidence of hepatitis. Ap- 
parently, this had been feared unduly, as a 
sequella to repeated transfusions of blood 
and plasma which all of these cases had 
necessarily received. When complicating 
injuries are present thej'’ should be ade- 
quately treated before the colostomy is 
closed. If the colostomy is of the spur 
type, the spur must first be crushed and then 
the edema allowed to subside. 

Before operation, the distal bowel must 


be thoroughly cleaned. A liquid diet should 
be employed for 24 hours preopcratively. 
Catgut closure of the stoma is satisfactory,^ 
and the sutured bowel is anchored to the 
under surface of the peritoneum which, with 
the muscle and fascia, is then closed in 
separate layers. The skin is left unsutured. 
Gastric and duodenal suction, with 2000 
cc. of 5% glucose in saline and one unit 
of plasma administered per day, are con- 
tinued for 3 days. Suction is then dis- 
continued, and a semi-soft diet begun. 
After the first week, 30 cc. of mineral oil 
are given daily and oil enemas are employed 
where necessary. The patients are allowed 
to walk on the 12th postoperative day. 

J. Duffy Hancock. 

Black, B. M., and Evart, J, A. Nomen- 
clature of certain gastric operations. 

Proc. Staff Meet. Mayo Clinic, 21: 

229 (June) 1946. 

The use of eponyms in scientific work is to 
be deplored, but in the case of gastric surgery 
the most descriptive and accurate way of 
representing the procedure involved is by 
use of the name of the originator or the 
popularizer of the operation. A brief his- 
torical sketch is given of the various well- 
known surgical procedures for resection of 
the stomach and their evolution, and par- 
ticular emphasis is placed upon the Moyni- 
han operation, which appears to be less well 
known than other operations on the stom- 
ach. The Billroth I operation, employing 
gastroduodenostomy, became the first clas- 
sic standard. However, the modern forms 
of gastric resection stem from the Billroth 
II operation with antecolic gastro-jejunal 
anastomosis. Polya truly popularized and 
simplified this operation by joining the whole 
open end of the stomach to the jejunum 
as a retrocolic anastomosis. The Moy- 
nihan operation is like the Polya type in 
that the whole open end of the stomach 
is joined to the jejunum, but it utilizes an 
antecolic anastomosis in which the proximal 
portion of the jejunum is approximated to 
the greater curvature side of the stomach 
rather than to the lesser curvature side. 
Moynihan called it the ''no loop’" operation 
because it allows such a short segment of 
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jejunum between the ligament of Treitz 
and the site of the anastomosis. 

FnANK Neuwjclt. 

PHYSIOLOGY: SECRETION 

SCHONHEYDER, F., AND VOLQUARTZ, K* 
The gastric lipase in man. Acta Physiol. 
Scand.,n:349 gunc) 1946. 

The majority of investigations on gastric 
lipase are rather ancient and have been 
carried out mostly with fats which were not 
well defined. In the present study, axperi- 
ments were undertaken both in vitro and in 
rivo. The autliors were able to show that 
gastric juice from adults and infants con- 
tains a characteristic lipase, which is identi- 
cal with the lipase present in the gastric 
mucous membrane. 

As in the case of pancreatic lipase, the 
optimum pH for gastric lipase is very de- 
pendent on the triglycerides used as a sub- 
strate, the optimum pH for the lower 
triglycerides being about 5.5 and for the 
higher triglycerides about 7.5. In case of 
the higher triglycerides, calcium chloride is 
able to shift the optimum pH to the acid side. 
The human gastric lipase is a very stable 
enzyme in acid medium. In vivo, only the 
lower triglycerides seem to be hydrolyzed 
to an appreciable degree by means of the 
gastric lipase, and apparently there is no 
basis for assuming that this enzyme plays 
a greater role in fat digestion in infants than 
in adults. 

Albert Corkell. 

PHYSIOLOGY: MOTILITY 

Necheles, H., Walker, L., and Olson, 
W. H. Effect of hemorrhage on gastro- 
intestinal motility of dogs: A gradient of 
gastro-intestinal motility. Am. J. Phys- 
iol,, 146: 449 (June) 1946, 
Gastro-intestinal motility was recorded in 
unanesthetised dogs with chronic fistulae 
and in dogs anesthetised with pentobarbital 
sodium, morphine-barbiturate, or ether. 
Following a control period, varying amounts 
of blood were withdrawn. Following 
smaller hemorrhages which did not affect 
blood pressure materially, or following larger 
hemorrhages which lowered blood pressure 
considerably, the following observations were 


made. The motility of the colon increased 
in most e.\pcriments, independent of the type 
of anesthesia used. The motility of the 
stomach, of the gastric antrum, and of the 
small intestine in most experiments either 
was not dianged or was depressed; there was 
stimulation of motility in a number of experi- 
ments, but this depended on the type of 
anesthesia employed. In the response of 
the gastro-intestinal tract to hemorrhage, a 
distinct gradient effect was observed. It is 
believed that tlie stimulation of colonic mo- 
tility by hemorrhage is not due primarily to 
the drop of systemic blood pressure. 

Arthur E. Meyer. 

METABOLISM AND NUTRITION 

Marks, M, M. Failure of lipid metabolism: 

Proctologic significance. Southern Med. 

J,, 39: 477 (June) 1946. 

A constant feature of the acneic pyoderma 
here described was a hypercholesteremia, 
with titers ranging from 180 to 350 mg. per 
cent. It is believed that the diet offered 
by the Army, and the fatty foods selected 
by the patient, combine in the presence of 
hypothyroidism to produce the disease, 
wherein sebaceous material accumulates 
in the glands of the skin and acts as a foreign 
body in the development of inflammation. 
Since thyroid deficiency is manifested by 
low basal metabolic rate, low morning 
temperature, hypercholesteremia, and 
chronic fatigue, supplementary thyroid is 
given in sufficient quantity to produce 
clinical improvement. The dose is gauged 
by rise in the basal rate and in the morning 
temperature, as well as by subjective and 
objective response. The proper dose is a 
variable quantity, but more than 2 grains of 
thyroid U.S.P. daily in divided doses is 
rarely required. All patients are placed on 
low fat diets with adequate caloric intake of 
non-fatty foods. The purposes and methods 
of treatment are thoroughly explained to 
them, so that by co-operating they may 
adapt themselves as well as possible to their 
dietary opportunities. In a series of cases 
admitted to the septic and proctologic sec- 
tion of the surgical service of an Army hos- 
pital, 20% entered for treatment of chronic 
suppurative lesions of the skin due to some 
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form of acne. A constant clinical picture 
of inadequate thyroid activity and excessive 
ingestion of fats has been observed. Cor- 
rection of diet, thyroid therapy, and ade- 
quate suitable surgical intervention are the 
therapeutic measures which have yielded 
success. 

Irving Gray. 

Carney, H. M. Wound healing with low 
vitamin C level. Ann. Surg., 123: 1111 
(June) 1946. 

During the winter of 1943-1944 Carney had 
an opportunity to look for a relationship 
between plasma ascorbic acid levels and the 
rate of wound healing in soldiers fighting 
in the Italian mountains. He studied a 
group of 100 men who had a known diet 
Their rations for a month or longer before 
hospital admission had a potential vita- 
min-C content of 60 to 70 mg. daily, entirely 
in the form of lemon powder. Only 2 men 
of the group had used the lemon powder 
consistently. Fourteen men took the pow- 
der sporadically, others not at all. 

The plasma ascorbic acid levels of the 100 
patients at admission varied between 0.1 
and 2.35 mg.-% (70 were in the range of 
0.2 to O.S mg.-%). Sixty-eight of the men 
had wounds; 8 of this number had inter- 
ference in healing. Factors of debridement, 
immobilization, infection, plasma protein, 
and the general condition of the patient 
were related to wound healing. No re- 
lationship between wound healing and 
plasma ascorbic acid levels could be 
demonstrated. 

Lemuel C. McGee. 

ViLTER, R. W., WOOLEORD, R. M., AND 
Spies, T. D, Severe scurvy. A clinical 
and hematologic study. J. Lab. Clin, 
Med., 31: 609 (June) 1946. 

Vilter and his colleagues review the clinical 
features of 19 patients with severe scurvy 
seen in the Cincinnati General Hospital 
from 1935 to 1945. The observations made 
were similar to those of other workers. 
Perifollicular hemorrhages, ecchymoses, 
swollen painful joints, and swollen blue-red 
tender gums occurred frequently. Blood 
pressures were low. Anemia occurred in 17 
of the 19 patients; it was generally normo- 


chromic and normocytic. Rcticulocytosis, 
leukopenia, thrombopenia, and mild 
jaundice of the hemolytic type were common. 
Two patients improved clinically and hema- 
tologically after bed rest, although kept on a 
diet restricted in vitamin C. In 9 others, 
such change resulted only after the adminis- 
tration of crystalline vitamin C. 

The authors believe that the conflicting 
reports on scorbutic anemia can be explained 
by the concept of the presence of a multiple 
deficiency state, with many factors beside 
vitamin C affecting the bone marrow; how- 
ever, they state that the anemia in their 11 
cases occurred primarily because of vitamin 
C deficiency. 

Edgar Wayburn. 

Bransby, E. R, The diets of families with 

children in 1941, Brit. Med. J., 4456: 

832 (June) 1946. 

A dietary survey was made in 1941 of 849 
families in 8 localities in England and Scot- 
land. Despite rationing and the introduc- 
tion of the National milk scheme in this 
year, there were wide differences in the con- 
sumption of foods and the nutritional ade- 
quacy and palatability of the diets consumed 
by families when grouped according to food 
expenditure per person. Particularly low, 
according to the standards adopted, were 
the intakes of calcium, vitamin A, and as- 
corbic acid ; despite this, there was no 
evidence of a prevalence of clinical signs of 
ascorbic acid deficiency throughout the 
country. 

The consumption of most foods, and es- 
pecially protective foods, was considerably 
greater among families with high than among 
those with low food expenditure per person. 
The intake of all nutrients, except protein, 
was inadequate among the groups with food 
expenditures of less than about 9 shillings 
per person per week; the calcium intake 
was inadequate among all groups, irrespec- 
tive of the level of food expenditure. Data 
are presented on the types of meals eaten 
by persons of different ages in the various 
food expenditure groups. It is sho^vn that 
the diets of the poor families were much less 
varied than those of well-to-do families. 

Joseph B. Ejrsner. 
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MISCELLANEOUS 

CiOLE, G., Jr., and Jafpjc, H. L. Pan- 
creatic calculi as a rare cause of intestinal 
hemorrhage. Radiol., 46: 586 (June) 
1946. 

A case in whicli pancreatic calculi formed a 
fistula leading into the second portion of the 
duodenum is reported. The mouth of this 
fistula had the appearance of a clironic 


peptic ulcer. On several occasions massive 
hemorrhage occurred, presumably from the 
ulcer or from the fistulous tract. 

Pancreatic calculi should be considered 
as a rare cause of bleeding from the upper 
gastro-intcstinal tract. Radiographically, 
a benign ulcer of the second portion of the 
duodenum may produce a deformity simu- 
lating a benign tumor with ulceration. 

Franz J. Lust. 
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are more comnon In certain areas or in 
epideslos. . ,For this reason the introduc- 
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be considered a potential hazard.” 

- Meleney, H.E.' Jha.J. Pub. Health. 34*20 
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Doctors too smoke 
for pleasure. Their 
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cool mildness just 
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EXPERIENCE 
TAUGHT MILLIONS 

the Differences in Cigarette Quality 

...and now the demand for Camels — ’ 
always great — is greater than ever in history. 


D uring the ^va^ shortage of cigarettes 
. . . that’s ^vhen your “T-Zone” was 
really working overtime. 

Thai’s when your Taste said, “I like 
this brand”. . . or . . .‘‘That brand doesn’t 
suit me.” That’s when your Throat said, 


“This cigarette agrees with me”. . . or 
. . .“That one doesn’t.” 

That’s when millions of people found 
that their “T-Zone” gave a happy okay to 
the rich, full flavor and the cool milch 
ness of Camel’s superb blend of choice 
tobaccos. 

And today more people are asking for 
Camels than ever before in history. But, 
no matter how great the demand: 


We do not tamper tcith Camel quality. We use 
only choice tobaccos^ properly aged^ and 
blended in the time*honored Camel icay! 
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THE SECOND EDITION 

For the whole digestive tract you can now have a work that assures the opti- 
mal use of the x-ray picture for diagnosis. The new edition has been- exten- 
sively rewritten. By adroit rewording the author has contrived to include 
all of his new material, retain the original information, ^mt produce a 
book of considerably less bulk. Almost 200 new illustrations have been added. 

COMPLETE COVERAGE 

“The author has endeavored to cover every phase of the gastrointestinal 
tract in a comprehensive and concise manner and to compile all this material 
in one book. He has succeeded admirably. Throughout the volume Dr. 
Feldman discusses not only the roentgenological considerations of disease of 
the gastrointestinal tract but also the clinical, surgical and pathological as- 
pects.” — Surgery, Gynecology and Obstetrics. 

770 pages 551 illustrations $7.00 
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the clinician 
knows 

The laboratory has not yet iden- 
tilled all the elements that incite 
hemopoiesis in deficiency macro- 
cytic anemias. But the physician 
meeting anemia has not waited 
— nor needed to. 

The clinician has Jcnown, for ex- 
ample: that Purified Solution of 
Liver-Breon is worthy of his 
therapeutic faith; that every lot 
is standardized^ among other 
meanSy by therapeusis in the 
human being; that a compara- 
tively small bulk causes marked 
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believe that pharmaceutical manufac- 
turers seeking physician acceptance of their .products 
have definite responsibilities to meet if they are to merit 
such acceptance. Therefore, we believe that no product 
should be offered to the profession unless it is a definite 
contribution to medicine. 

On this belief is predicated the firm policy of Vico, and 
to the profession we pledge its unalterable continuity. 

Decamin (Protein Hydrolysate, Vico) is an end- 
product of this policy. It is a yeast protein digest con- 
taining die amino acids and polypeptides of hydrolyzed 
protein and all of the vitamin B Complex factors nat- 
urally present in yeast 

The amino acids of hydrolyzed protein are effective in 
supplying food nitrogen for tissue regeneration in cases 
where restricted protein intake or impaired digestion 
has depleted normal body nitrogen reserve. Decamin is 
especially recommended as an effective adjuvant in the 
treatment of peptic ulcer, of severely burned patients, 
during pregnancy and lactation, and in pre-and post- 
operative diets. 

Administered orally, it is completely soluble in soups, 
juices, milk or water. Available in prescription units of 
16 02 . Literature available on request. Address: Pro- 
fessional Relations Division, 415 Scott Street, Chicago 
10, Illinois. 

VICO PRODUCTS COMPANY 

CHICAGO 10, ILLINOIS • LOS ANGELES 21, CALIFORNIA 
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Making industrial solvents safe 

The manysided problem of intoxication due to solvents is 
brought nearer its solution with the publication of an Ameri- 
can translation of a standard work on the subject: 

TOXICOLOGY AND HYGIENE 
OF INDUSTRIAL SOLVENTS 

Edited by K. H. LEHMANN and F. FLURY 

University of Wurzburg, Germany 

Translated by HEXKY F. SMYTH, JR.. Senior Industrial Fellow, 
in association with Eleanor King, 

Mellon Institute of Industrial Research, University of Pittsburgh. 

It provides toxicological data and systematic conclusions that hith- 
erto were available to only a few men in this country. As a comprehen- 
sive assembly of information ready for use “it fulfills the requirements of 
mobilization of knowledge,” as John H. Foulger (Haskell Laboratory of 
Industrial Research) states in the foreword to the American translation. 

Predominantly a medical book, it is witten however not only for 
physicians but for an 3 mne who has any contact with industrial solvents. 

Experimental investigations together with the medical literature on 
solvents form the nucleus of the book. They include studies of the hydro- 
carbons of the benzine and benzol series; the important clalorinated hydro- 
carbons; the alcohols, esters and related materials; the gl 3 ’’coI group and 
other solvents. 

About 150 individual solvents are presented in S 3 ’’Steraatic fashion. 
Data such as formula, boiling point, specific gravity, flashpoint, solubility, 
volatility, odor are followed by pointed statements as to industrial appli- 
cation, general character of effect, local effect, absorptive effect, animal 
experiments, observation on humans (acute and chronic poisoning), indus- 
trial poisoning, prevention, treatment. 


380 pages 
45 figures 
$5.00 

Published in the public interest by authority of the Alien Property Custodian 

The Williams & Wilkins Company, Baltimore 2, Maryland 


Subjects featured in special chapters 

Chemistry, technology and use of solvents. 

Chemical analysis of solvents. 

General remarks on the industrial hygiene of solvents. 
General toxicology of solvents. 

Skin injuries. 

Health hazards and health protection. 
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Rx Milk 

and Cream 90 cc. 

Tri-Calsate 2 to 4 grams 

. Stir and drink slowly 

The combination supplies both 

neutralizer and nutriment 


I 


A Powerful and Safe 
Neutralizer of Gastric Hcl 


TRI-CALSATE does not make the stomach contents alkaline, and 
its citrate content acts to break down the large curds, making the 
milk more easily digested and affording greater combining surface 
to the gastric Hcl. 


I Approx, percentage composition when in aqueous suspension: 

Tri-calcium phosphate U.S.P 35.5 

Tri-sodium phosphate crystals ... 12.5 

(arsenic free) 

Sodium citrate crystals 52.0 

100 ^ 

With TRI-CALSATE there is no evolution of carbon dioxide dur- 
ing the reaction in the stomach, hence the distress from gastric 
distentions and belching is eliminated. The possibility of alkalosis 
is minimized. It does not injure the kidneys. It is palatable and 
convenient to take. 


Available on Rx in 43 ^ oz. and 18 oz, bottles. Wnte for trial 
package and literature. 


F.H. PAXTON & SONS, INC. 


469 E.OHIO ST. 


Manufacturing Pharmaceutical Chemists CHICAGO 11 ILL 
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Applied Dietetics 

By Frances Stern 

Chief of Frances Stern Food Clinic, The Boston Dispensary, in Medicine, Tufts College Medical School 

Second Editioiz $4.00 

The New Edition 

Retains the successful presentation of the previous edition, but now includes the re- 
sults of the accelerated research in nutrition and I heir application to modem dietetics. 

Indispensable 

to dietitians, whether in practical work or teaching, and to students who must apply 
the principles of the science of nutrition in the treatment of an individual patient in 
terms of his particular needs. “Aptly named — well planned ” — Journal oj the American 
Dicielic Association, 

An invaluable time-saver 

for physicians in the dietetic treatment of patients in office and hospital. “He can 
grasp as he runs, rather than be obliged to wade through endless academic bulk.’’ — N- F. 
State Journal of Medicine, 

A ready source of modern information 

for anyone with an inquiring mind about the human body and how foods replenish 
it and enable it to function; for social workers, public health workers, nurses and the 
general public. 

The Williams & Wilkins Company Baltimore 2, Maryland 


Correlating 3 ESSENTIAL ASPECTS 


The Chemical 

Clinical and 

Pathological 

Aspects of the 

Vitamin 

Deficiency 

Diseases 


The teamwork of a biochemist, Walter H. Eddy of Columbia 
Universit}^ and a pathologist, Gilbert Dalldorf, has produced 
what is probably the most practical book on the avitaminoses. 

It meets the needs of the beginner and newcomer to the field 
as well as of those whose interests are limited to the clinical or to 
the biochemical aspects of the problems of the deficiencies or to a 
single deficienc3L 

The third edition covers nature and functions of Vitamins 
A to K ajtd the related deficiency diseases in up-to-date and au- 
thoritative manner. 

“It remains the first and most comprehensive survey in English 
of the manifestations of the vitamin deficiencies .” — Americati Jour- 
nal of Clinical Pathology. 

Third edition; 438 pages plus 46 plates $4,50 


EDDY and 
DALLDORF 


AVITAMINOSES 


THE WILLIAMS & WILKINS COMPANY • Baltimore 2 
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The American Gastroenterological Association 
will hold its next annual scientific session on June 9 and 

10, 1947, at the Hotel Claridge in Atlantic City, New 

Jersey. 1 

The American Medical Association has comman- 
deered all the hotels of Atlantic City and it is necessary 
for you to make your reservations through the headquarters 
of the American Medical Association on the blanks which 
you will find in the Journal of the A.M.A. May we sug- 
gest” that you do this at your earliest convenience request- 
ing, if you wish, to be quartered at the Hotel Claridge. 

i 

: J 



ANNOUNCEMENT 


Information Regarding Post-Graduate Instruction in Gastroenterology 
At the request of the Board of Governors of the American Gastroenterological Associ- 
ation, Dr. Julian M. Ruffin wrote the members of the Association to ascertain those 
members and institutions which were able to provide a short course or extended graduate 
study in Gastroenterology. The following have responded. 

Those who are interested in obtaining such instruction should write promptly to the 
person or school of their choice, because in most instances the number of students who 
can be accommodated is limited. 



Namt 
Wataon, C J 
Renshaw, R J T. 
Hardt, Leo L 
Pollard. H M. 
Palmer, Walter L 
Crohn. Bumll B 
Benedict Edward B 
Perry, Thomas M 
Bockua, Henry L 
Gray, Irvmg 
Rehfuss, Martin E 
Ivy A C 
Humn, Julmn M. 
.WiUard, John H. 
Moser, Rollm H 
McCann, Wm S. 
Twiss, J R 
MiUcr, T Giicr 
AiLinson. Arthur 


Place 

Umversity of Minnesota 
Clev eland Chnvc 
Chicago 

Ann Arbor, ^fich 
Umveraity of Chicago 
New York 

Harvard Medical School 
Georgetown Univ , Wash , D C 
Umv of Pennsylvania 
Brooklyn 

Jefferson Med College 
University of Illinois 
Duko Uniicratty 

Abingdon Memorial, Rochester, N .Y 
Indianapolis 

Strong Memorial, Greenville, Pa. 
Poet Grad Med School, New York 
Um\, of Pennsyhania 
PassaA ant Hoepital, Chicago 


Name 

Mateer, John G 
Hollander, Franklin 
Meakins, J C 
Crandall, L A 
Wilkinson, S Allen 
Carey, James B 
Patterson, Cecil O 
Wood, W Barry 
Sydenatneker, V P. 
Lamg. Grant H 
Necheles, H 
Garhat, A L 
Rafsky, H A 
Kanlor, John L 
Layne, John A 
Aaron, A H 
Balfour, Donald 
Gorham L W 
Suverman, Daniel N 


Place 

Henry Ford Hospital, Detroit 
Mount Smai Hospital, New York 
Royal Victoria Hospital, Montreal 
University of Tennessee 
Lahey Clinic, Boston 
The Nicollet Clinic, Minneapolis 
Dallas, Texas 

Washington Univ , St Louis 
University of Georgia 
Chicago 

Michael Reese Hospital, Chicago 
Lenox Hill Hospital, N Y 
Lenox HiU Hospital, N Y 
Montefiore Hospital, N Y 
Great Falls Clinic, Montana 
Buffalo. N y 
Mayo Clinic 

Union University, Albany, N. Y. 
New Orleans, l.a 
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book for authors; it will 
save energy, worry, and 
CASrf. 

Condensed into 80 pages, 
there is consideration of the 
Important preliminaries by 
which the manuscript is 
pulled into shape — a state 
the publisher harmlessly calls 
fair copy* 

There are sensible explana- 
tions and (reasons why) of 
the “lyrics of a book publish- 
ing agreement/’ 


IT TELLS What a manuscript must be like **typc- 
scriptically*’ and how to mark it in preparation for transmutation 
into type; 

Why copy prepared not in accord with requirement is 
likely to cost the author money; 

About royalty arrangements and related matters; 

What original copy for illustrations has to be like; 

How to cast out 'Verbal bums;*’ 

What the separate functions of author, publisher, and 
printer are — and of the hundred-and*one derails that make the rela- 
tionship profitable and pleasant. 


ANOTHER BOOK FOR THE JVRITER AND EDITOR 


Preparation of Scientific and 
Technical Papers 


By Sam F. TreLBase, Columbia University 
and Emma Sarepta Yule 

Real help in every stage of preparation. **Its 
excellence lies in the careful discussion of the 
organization of material and the mechanics of 
expository writing/* 

Third edition, revised and 


The concise text sets forth certain standards 
which, if author and publisher both refer to 
them, will eliminate much useless friction. 

The book not only makes your task of 
writing easier, but enables you to get your 
material into the printed dress in which you 
desire to see it. 

enlarged, 117 pages* $1.50 


THE WILLIAMS & WILKINS COMPANY, BALTIMORE 2, MD. 
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MALARIA' 


Its 

diagnosis, 

TREATMENT 

AND 

PROPHYLAXIS 
J By 

N. Bispham, M.D,, 
Coioncl, U. S, Army Medical Corps, retired 

A clinical treatise designed to fill the 
great and urgent need for sound, reliable and 
up to date inforraation with regard to all 
clinical aspects of the malaria problem. 

In addition to bis own knowicge and ex- 
perience of the subject. Col. Bispham has had 
access to much recent material and the co- 
operation of a number of experts. Much ad- 
ditional information on this universal disease 
is set forth. 


200 pages 

$3.00 


illustrated 


THE WILLIAMS & 
WIOCINS COMPANY 

Baltimore 2, Md. 
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Bul^ Without 


Irritating Cathartics 

/ 

Karajel, is prepared from selected clean crys- 
tals of Karaya Gum and especially coated 
to provide prolonged hydration and forma- 
tion of smooth, bland bulk chiefly in the 
intestinal tract. Free of irritating cathar- 
tics, it owes its laxative qualities to its colloi- 
dal swelling. 

Karajel, absorbs and retains large quanti- 
tiei^ of moisture within its component jell, 
maintaining a balance between the two 
extremes: hard, dehydrated stools of con- 
stipation, and watery, fragmented, super- 
liydrated stools of diarrhea. 

IVs EFFECTIVENESS has been demon- 
strated by more than eight years of exten- 
sive clinical use. 

Supplied in containers of ten ounces through 
professional drug channels. 

WELIN-SATER COMPANY 

Pasadena California 




|W.14109 

I y OF AN 
^ OUNCE OF 

PREVENTION 


I Konsyl, the origtnol Ptantago Ovota 

, concentrate, t% designed for the safe 

I and effective prevention and treatment 

* of constlpotion ... designed for those ' 

people who feel that they most 'Make 
something" every doy. It is not a loxa- 
tive in the sense that it will move the 
bowels of one who is constipated but, 
because if odds water and lubrication 
1o the intestinal contents, Konsyt pro- 
motes normal peristalsis. Token either 
before or after meols. this ".14109 of 
on ounce of prevention" (opproximote- 
ly a rounded teaspoonfull produces 
soft and easily evacuated stools. Try it 
m the next cose where it is applicable, 
oend for o somple. 

ISIS U STRUT, N. W., WASHINGTON 9, D. C. 
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Liquid Extract of Liver 
U.S.P.— VALENTINE 

The following recent publications 
suggest, directly or indirectly, the ap- 
plication of oral liver extract: 

Nutritional Macroc3d.ic Anemia, Es- 
pecially in Pregnancy.^ 

Vitamin Levels in Pernicious Ane- 
mia.- 

Progressive Addisonian Pernicious 
Anemia, Successfully Treated with 
Intravenous Choline Chloride.^ 

(Liquid Extract of Liver U.S.P. 
VALENTINE is relatively high in 
choline and other B-Complex constit- 
uents, excepting thiamin.) 

References 

lA^aet. J. Med. ScL 211, 513 (May, 1946). 
slbid. 212, 179 (August. 1946). 

1 J. Clin. Invest, 24, 278 (May, 1945), 
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Ulcer Therapy — 


A Service io Physicians 
for Modern Management 
of Peptic Ulcer 

Doctors are urged to avail themselves of the many 
' aids in peptic ulcer diagnosis and treatment which 
Wyeth offers— 

•Diagnostic charts — for recordingeachcase historyia 
your office. Complete, compact; supplied without cost. 

• Technical motion pictures in full color, available 
to medical groups — "Peptic Ulcer," on diagnosis and 
management, with detailed illustration of surgical tech- 
niques, filmed at the Lahey Clinic, Boston; "Intra- 
gastric Drip Therapy for Peptic Ulcer," from Me. Sinai 
Hospital, New York, which includes an unprece- 
dented series of color views of digestive and heal- 
ing processes. 

•Intragastric drip apparatus, for refractory or bleed- 
ing cases — placed in more than 1500 hospitals. 

•Diet sheets— printed without advertising, and sup- 
plied gratis for patients’ use. 

... a complete line of 
antacid products to meet 
individual requirements . . . 


And 


® Ret U. S. PaL Ofl. 





•Amphojel® (Alumina Gel Wyeth) —standard pre- 
scription for peptic ulcer. 

•Amphojel with Magnesium Trisilicate — for ulcer 
patients with constipation. 

•Amphojel with Mineral Oil — for ulcer patients with 
constipation. 

•Amphojel without flavor — for those who prefer an 
unflavored preparation. 

•Amphojel Tablets, in moisture-proof envelopes — 
for the convenience of ambulatory patients. 

•Phosphaljel® (Aluminum Phosphate Gel) — pre- 
ferred by many physicians, especially in cases of mar- 
ginal ulcer, j 

• Lactamin® — a complete, pre-digested protein sup- 
plying all essential amino acids. 


WYETH INCORPORATED, PHILA. 3, PA. 


Entered bs aecond-claaa matter February 3, 1943, at the poat-ofEco at Baltimore, Maryland, under the act of March 3, 1879. 

Subacription price $3.00 a volume. Single numbers, 50 cents. 
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1 Ib. cans al drug stores 


Amtgen Solution is for 
parenteral administration 


Protolysate is designed for 
oral administration only 


In the dietetic management of GASTRIC and 
DUODENAL ULCER there is increasing clinical 
evidence that 

PROTOLYSATE 

used orally or by tube as the sole nitrogenous 
nutrient, or in connection with a bland diet, 
BUFFERS GASTRIC ACIDITY, SUPPLIES 
NITROGEN IN READILY UTILIZABLE 
FORM with no digestive burden, and aids in 
rapid healing of the ulcer. 


Samples and literature on request 

MEAD JOHNSON & COMPANY, Evansville 21, Indiana, U.S.A. 
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DRAINAGE 


In discussing the management of chronic 
cholecystitis without stones, Albrecht states: 
“The object of the medical procedure is 
to assist in draining an infected organ. 

The specific hydrocholeretic action of 
Decholin (chemically pure dehydrocholic 
acid) accomplishes this purpose. 

Bile secretion induced by Decholin is 
thin and copious, flushing the passages 
from the liver to the sphincter of Oddi, 
and carrying away infectious and other 
accumulated material. 

HOW SUPPLIED: 

Decholin in 3H gr. tablets. Boxes of 25, 
100, 500 and 1000. 

♦Albrecht, F K * Modem Management in Chmcal 
Medicine, Baltimore, The Williams and 
Willtins Co , 1946, p 170 

AMES COMPANY, Inc. 

Successors to Riedel - de Haen, Inc. 
ELKHART, INDIANA 
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nontoxic, smaller dosage . intestinal sulfonamide 

for treatment 
I of colon infections! 


'Sulfatlialidine’ phthalyhulfathiazole is something new in the field of 
enteric bacteriostasis ... a nontoxic intestinal sulfonamide which is 
remarkably effective in smaller dosage. A development of the Medical 
Research Division of Sharp & Dohme, 'Sulfa thalidine’ phthalylsulfa- 
thiazole has demonstrated its therapeutic value in the treatment of 
colon infections in an average daily dose of only 0.05 Gm, to 0.1 Gm. 
per kilogram of body weight. This new intestinal antiseptic maintains 
a high concentration in the gastrointestinal tract 'where its bacteriostatic 
action markedly alters the bacterial flora. An average of only 5% of the 
ingested drug is absorbed from the bo^rel and this is rapidly excreted 
by the kidneys. 'Sulfathalidine’ phthalylsulfathiazole is indicated in the 
treatment of acute and chronic ulcerative colitis . . . regional ileitis and 
ileojejunitis . . . and as an adjunct to intestinal surgery. It is sup- 
plied in 0.5-Gm. compressed tablets in bottles of 100, 500 and 1,000. 
Sharp & Dohme, Philadelphia 1, Pa. 
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Bowel Hygiene and Modern Living — 

High speed living — the cause of increased nervous tension, inad- 
equate diet, variable eating hours and irregular bowel habits — 
is a product of the machine age, producing an increase in irri- 
tabihty of the digestive tract wliich often results in constipation. 
Kondremul — a pleasant, safe and efficient bowel regulator — ^is 
effective in both atonic and spastic constipation. Kondremul 
s smooth and gentle in action. 

KONDREMUL An Irish Moss-Mineral Oil Emulsion 

A Form for Every Type of Constipation: 
KONDREMUL Plain KONDREMUL with Cascara* 

T^nTVrkBl?TUTTT Phenol phthalein* (2.2 grains 

jvUi> JJJiHiiTlUlj phenolphthalein per tablespoonful) 

* Caution: Use only as directed. 

Canadian Producers: Charles E. Frosst & Co., Box 247, Montreal 

the e. l. patch company 

BOSTON, MASS. 
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pecificolly for 

I 

/ 

/ urinary pathogens 


5ULAMYD (Sulfacetimide^Schering) enjoys a high thera- 
peutic index in the treatment of urinary tract infections, 
especially those du^ to B. coii, on organism responsible 
for 0 ppraximafely three-quarters of all pyuria. '‘Al- 
most a specific*' for this pathogen, it is also highly 
bacteriostatic for many other common urinary tract 
organisms. 

SULAMYD IS also maximally free from the haz- 
ards of renal complications. Crystalluria and 
hematuria ore rare, while concrement forma- 
tion has never been reported. 

ULAMYD 

for urinory tract infeclions a ten day course of 
SULAMYD is recommended, doily' dosage consist- 
ing of 4 Grit, in divided doses for three days, 3 Gm. 
for three dayS/ and then 2 Gm. for four days. 
SULAMYD Toblets of 0.5 Gm., in bottles of tOO and 1000. 

Trade-Mork SULAMYO-Reg. U. S. Pot. Off. 



corporation • BLOOMFIELD, N. i. 

In Canada, Schenng Corporation Limited, MonfreuI 
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THE LIFE OF MANY DIABETICS, Complicated by 
the need for two, and sometimes fliiee, daily 
injections of insulin, can be simplified by a 
change to ‘Wellcome' Globin Insulin witli Zinc 
— which, because of its intermediate action, 
may provide adequate control with only one 
injection a day. This welcomed change-over can 
be made in three clear-cut steps : 

1. THE INITIAL CHANGE-OVER DOSAGE: On the first 
day, 30 minutes or more before breakfast, give 
a single dose of ‘Wellcome' Globin Insulin with 
Zinc, equal to 2/3 of the total previous daily 
dose of regular insulin. 

2. ADJUSTMENT TO 24 HOUR CONTROL: Gradually 
adjust the Globin Insulin dosage to provide 24- 
hour control as evidenced by a fasting blood 
sugar level of less than 150 mgm. or sugar-free 
urine in the fasting sample. 

3. ADJUSTMENT OF DIET: Simultaneously adjust 


carbohydrate distribution of diet to balance 
insulin activity; initially 2/10, 4/10 and 4/10. 
Any midafternoon hypoglycemia may usually 
be offset by giving 10 to 20 grams of carbohy- 
drate between 3 and 4 p.m. Base final carbohy- 
drate adjustment on fractional urinalyses. 

Most mild and many moderately severe cases 
may be controlled by one daily injection of Well- 
come* Globin Insulin tvith Zinc, a clear solution 
comparable to regular insulin in its freedom 
from allergenic properties. Vials of 10 cc.; 40 
and 80 units per cc. Developed in The Well- 
come Research Laboratories, Tuckahoe, New 
York. U.S. Pat. 2,161,198. Literature on request. 

Wencome' Trademark Registered 

p- 'WELLCOME’ j 





With zinc 


burroughs WEllCOME & CO. (U.S.A.) fNC., 9 & If EAST 4fST STREET, NEW YORK 17, N.Y. 
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Trasentine 

(brand wfpbeninrf T M. Reg U S Po» Off ond Conoda 


WhSil $p3Sni ties smooth muscle into knots, prescribe Trasentme, a highly 

effective well-folerated antlspasmodlc 
Issued In forms for every 
conceivable clinical use tablets, 

/ ^ ampuls, suppositories, tablets with 

phenobarbifal (Trasentine Phenobarbltal). 





For further informaljon, vnife Professicno! Ser/ite Dept 

CIBA PHARHACEUTICAl PRODUCTS, INC. 


SUMMIT, HEW JERSET 
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p Sir Charles Bell c 

j (1774-ini2) 

proved it in IVeiirologj’ 

After years of research 
and experiment, Sir 
Charles Bell explained 
the human nervous sys- 
tem as he saw it. His 
greatest discovery is 
known as Bell’s law': 
That the anterior spinal 
nerve roots are motor 
and the posterior spinal 
roots are sensory. The 
stubborn searching nec- 
essary to establish his 
findings proves-expen- 
P ence is the best teacher* / 



Yes, and experience is the best teacher in smoking too! 


R. J. Reynolds Tobacco Co 
Winston Salem, N.C. 


'^ex. 






^vartime cigarette shortage is only a memory no^v, but 
^J/ that’s ^vhen millions — smoking any brand they could get 
— learned the differences in cigarette quality. And, signifi- 
cantly, more people are smoking Camels than ever before in his- 
tory. But, no matter how great the demand: Camel quality is not 
to be tampered tvith. Only choice tobaccos^ properly aged^ and 
blended in the timedwnored Camel iva)% are used in Camels, 


Accon/iVi^ fo a rece/ft JVafro/imde surtax 

|More Doctors 

' SMOKE Camels 

tkan any other cigarette 
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New « . « ORAL AMiNO ACIDS 

AMIPROTE contains all amino adds from 4 of the most 
important proteins of high biologic value, for more com^ 
p/e/etherapy.High nitrogen content, small bulk;apraaical 
and effident means of raising protein intake* Exceptional 
palatability encourages sustained patient cooperation* 

AMIPROTE 

PROTEIN HYDROLYSATE COMPOUND 

AMIPROTE Is an enzyme digest of four excellent nutritional 
proteins: Beef, Casein. Lactalbumln. and Yeast . . . providing: 

PROTEIN HYDROLYSATES 65% 

(70% Amino Acids and Peptides) 

PROTEIN (Unhydrolysed) 5% 

CARBOHYDRATES 30% 

Total protein (N x 6,2 5)-.. 50% 



4 SUPERIOR SOURCES of AMINO ACIDS 


• BEEF • YEAST 

• CASEIN • LACTALBUMIN 
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Nutritional adequacy is a fundamental requi- 
site for normal convalescence. LIVER AND 
YEAST EXTRACT ARMOUR is an excellent 
nutritional adjuvant, not only because of the 
nutritional factors it contains, but also be- 
cause of its tonic effect and stimulating action 
on the appetite. It hastens convalescence and 
helps overcome lassitude, fatigue and mal- 
aise. Furunculosis and inflammatory or ulcer- 
ative lesions of the mucous membrane may 
yield also to Liver and Yeast therapy. 

LIVER AND YEAST EXTRACT ARMOUR 
is absorbed rapidly and its physiologic stimu- 
lating effect is noted promptly. In this prepara- 
tion, the yeast has been washed free from gas- 


trointestinal irritating properties. The hydro- 
lyzing and stabilizing processes are so con- 
ducted that the often objectionable liver 
odor and taste are eliminated while the pri- 
mary and secondary anti-anemic factors as 
well as the*vitamin B complex of both liver 
and yeast are preserved. It is quite palatable. 

LIVER AND YEAST EXTRACT ARMOUR 
is supplied in 8 ounce bottles. The adult 
dose is two teaspoonfuls t'w^ice daily. Larger 
doses, if indicated, may be given safely. It 
is best administered in a little milk, water, 
or fruit juice. When there is--a decided ten- 
dency toward secondary anemia it may be 
given in conjunction with some form of iron. 


JyWCfmJi\/east 

^rmour 


Have confidence in the preparation 
you prescribe ^ specify ARMOUR, 
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cflfl centra ft 

The greater the the mora effective" 

the results. I 

A cocjhis^on of highly potent qmntities of 
vitamHfsknown to be essential in human nutrition, 
in^i^anced therapeutic amounts, as in T hera-Vita* 
y^psules, supplies the concentrated power necessary 
/ for effective results in cases of hypovrfaminosis. 

j capsules represent a^highly potent, 

I multivitamin preparation which has been designed 
[ specifically to meet the patient’sj need for large 

I doses of the vitamins either as a therapeutic measure 
\ or as a corrective supplement in iMtary insufficiency* 

therdpeutic ^Invitamin capsules 
are easUy swallowed, tastel^s, and well- tolerated. 

Each Thera-Vita multivhfamin capsule contains: 

Vitamin A (Uvcc oil cone*) 12,500 U.S.P. Units 

Thiamine HydrocKlondc (m) .... 10 mg. 

Riboflavin (B 2 ) * /• 10 mg 

Niacinamide 100 mg. 

Pyridoxtne Hydcochlorjy (Be) .... 1 mg. 

Cilcium Pantothenate 10 mg. 

Ascorbic Acid (Viunnn C) 150 mg. 

Vitamin D {ActivayH Ecgostcrol) 1,250 tJ.S.P. Units- 

bJiUs oj 100 

Remember, doewr, thera-vuta capsules are* to be pre- 
scribed and ndt simply suggested to your patients. Help 
us to mainMUi the professional status of this product and 
to avoid/fis indiscriminate use by the laity without 
medical^upcrvision. 

william K CO., INC. NEW YORK • ST. LOUIS 

*Tradenar^JRf^U, S. Pat. 0 /, 
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It is generally conceded that prolonged and continuous 
administration of alkalis for chemical neutralisation of 
gastric hydrochloric acid inaugurates detrimental sequelae . . . 
Yet, hyperchlorhydria in peptic ulcer and chronic gastritis 
requires positive correction, both for the comfort of the patient 
and healing of the underlying lesion. 

Kamadrox produces the required relief without the undesirable 
sequelae. Acid neutralization is accomplished, in part, by the physical 
property of adsorption ; the chemical action is of a nature which does not 
cause acid rebound; an excess of Kamadrox cannot result in alkalosis. 

Kamadrox consists of magnesium trisilicate— an insoluble and neutral powder— 
which produces continuous and prolonged acid neutralization without alkalinization; 
aluminum hydroxide — insoluble, neutral, and astringent — which neutralizes acid 
adsorption of the hydrogen ions, uncomplicated by a secondary acid rise; and colloidal 
kaolin— an inert silicate— which coats the mucosa with a protective layer, and adsorbs 


bacteria and toxins. 


A rational compound, constructed on sound therapeutic principles, Kamadrox is a remedy of 
choice in the management of peptic ulcer, gastric h3rperacidity, chronic gastritis and gastroenteritis. 


THE S. E. MASSENGILL COMPANY, Bristol, Tenn.-Va. 
NEW YORK • SAN FRANCISCO • KANSAS CITY 



Kamadrox 
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In Constipation—Troe or AUegod 


irs A'iUCflOSE 


When the patient uho cfeclaxes himself constipaietf ha5 macfe a 
mountainous problem of over-purgation from a raoIehiH of underlying 
cause, MuciJosc-'biand, lubricating bulk— is a valuable adjuna m 
correcting both the self imposed laxative habit and the primary 
intestinal d)sfunaiorL 

Ample intestinal bulk is ‘assured by placing the patient on Sfucilose— 
pure, concentrated hemicellulosc fro m psyllium More effia ent . . - 
Mucilose absorbs 30 Umts its weight of water to form a bland colloidal 
gcl—Iubxicates the intestinal contents and gently stimulates peristalsis. 


For physiologic ic education , , . foe more nearly normal c’v^cuattoa 
and a regular ’ habit umc — Uuctha* 



GREAT£R BULK from SMALLER DOSE at LOWER COST 


Mucilose 

IH SPASTIC AtIO At&NiC CONSTIPATION 

Highly purified hemtceUulosc concentrate, derived 
from ^lanugD l^fUn%n available as fialces or 
granules m 4 oz. bottles and 16 ox. containets- 

A trial supply of Mucilose will bt sent to you upon reijuesf. 


tM4*Jui«NMU«»tit«t u « r«Loa. 


I 


jitv yo»K 


3- r n 




OTTaOlT SI, MICHIOAN 

KANSAS CITY • SAX rXANCf SCO « ATLANTA • VllfOSO*. ONTA»iO 
STONay. AVSTAALIA • AUCKLAND NEW ZSACANO 


(In writing to advertisers, please mention the joumal— it helps.) 



16 


GA STROENTEIiOLOG 1 




BECOTIN WITB VITAIIN C 


(Vitarnin B Complex with Vitamin C, Lilly) 


HIGH-POTENCY VITAMIN B COMPLEX AND VITAMIN C 


’Becotin with Vitamin C’ (Vi- 
tamin B Complex with Vitamin 
C, Lilly) furnishes all the known 
water-soluble vitamins. In addi- 
tion to the entire vitamin B com- 
plex, this product provides a 
therapeutic dose of the synthe- 
sized B vitamins and ascorbic acid. 

General debility, lassitude, easy 
fatigability, anorexia, and belch- 
ing .and fullness after meals are 


commonly encountered symp- 
toms of vitamin B complex and 
vitamin C deficiencies. 

One Pulvule 'Becotin with Vi- 
tamin C daily is adequate for the 
treatment of mild deficiencies; two 
or more pulvules a day are recom- 
mended for the more severe cases. 

Available at prescription drug 
stores everywhere. 



ELI LILLY AND COMPANY . INDIANAPOLIS 6, INDIANA, U.S.A. 
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Ojjicial Journal of the American Gastroenterological Association 


Volume 8 March 1947 Number 3 


THE LIMITATIONS OF ROENTGENOLOGY AND GASTROSCOPY IN 
THE DIAGNOSIS OF DISEASES OF THE STOMACH: 

AN ANALYSIS OF FIFTY-THREE PROVEN CASES* 

EmvAiiD B. Benedict^ D, 

Frofft the Massachusetts General Hospital^ Boston 

INTRODUCTION 

Although in the early days of gastroscopy there were many skeptics, everyone 
who has had close association with a competent gastroscopist for a reasonable 
length of time has learned to have confidence in his reports. The method has 
now spread to include almost every hospital or city of any size in this country 
and in many foreign countries. Many doctors returning from overseas are 
eager to learn gastroscopy. Gastroenterologists are coming to feel that direct 
inspection of the gastric mucosa by gastroscopy is an important adjunct to 
other methods of examination. Roentgenologists in most cases have been 
particularly glad to welcome an additional method of examining the stomach — 
a method which they realize is a supplementary and not a rival procedure. 

Gastroscopy, however, should not be done routinely but should be reserved 
for certain cases where the clinician or roentgenologist is in doubt. I refer 
particularly (i) to borderline cases where the question of medical versus surgb 
cal treatment arises, (2) to cases where symptoms persist but x-ray studies 
are negative, and (3) to cases of unexplained gastrointestinal hemorrhage. 
In every case gastroscopy must be evaluated with the history, physical exam- 
ination, x-ray study and laboratory work. Undue emphasis on any of these 
may lead to unfortunate results. 

The writer (1) has recently reported 245 proven cases of gastric disease where 
there was complete data on gastroscopic, x-ray, and pathological findings. 
There were 125 carcinomas, 50 benign gastric ulcers, 25 duodenal ulcers, 8 
jejunal ulcers, 16 gastritis, 7 benign tumors, 5 lymphomas, 2 sarcomas, 3 
metastatic carcinomas, and 4 normal stomachs. In the detailed analysis of 
these cases, it was evident that both methods have their limitations. Although 
it is unfair to compare the roentgen examination with gastroscopy, since the 
latter supplements the former and is in no way competitive, it can be stated 
that in certain instances the roentgen ray examination appears to be superior 

^Presidential address, The American Gastroscopic Club, .\tlantic City, N. J., May 26, 1946. 
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to gastroscopy and in other eases gastroscopy seems to l)e superior to the 
roentgen ray. The roentgen examination and gastroscopy were about equal in 
54 per cent of the cases. Roentgen examination was superior in 29 per cent, 
gastroscopy in 16 per cent. Tlie chief causes of failure in gastroscopy are 
mechanical. If the gastroscopist can get a satisfactory view of the lesion, his 
chances of reaching a correct diagnosis seem to be greater than those of the 
radiologist. Greater diagnostic accuracy is attainable when both methods are 
used cooperatively than when either method is used alone. 

The present study on the limitations of gastroscopy and radiology in the 
differential diagnosis of benign and malignant lesions of the stomach is based 
on an additional series of 53 cases of proven gastric disease namely, 19 car- 
cinomas, 21 benign gastric ulcers, 2 jejunal ulcers, 5 gastritis, 2 benign tumors, 
1 lymphoma, 1 normal posterior gastroenterostomy stoma, and 2 normal 
stomachs. The much higher incidence of gastric resection for benign ulcer in 
the present series than in the first series may he an indication of the increased 
tendency on the part of the hospital staff to be unwilling to treat gastric ulcer 
medically. Another factor, however, must Ire considered, namely, that when 
gastric carcinoma is fairly obvious by x-ray examination, gastroscopy should 
not be performed as frequently as it has been in the past. 

CARCINOMA 

In the 19 proven carcinoma cases, x-ray and gastroscopy were both correct 
in 10 instances. They were both incorrect in only one case. In this discussion, 
we are interested in the limitations of both methods, and, therefore, will not 
discuss the cases where both methods were correct. 

One Case Illustrating the Limitation of Both X-ray and Gastroscopy inCarcinoma 

J. F. In this case, the radiologist reported a large ulcer crater irregular in outline 
measuring 3.5 x 2 cm. in diameter immediately below the cardia in the upper portion 
of the fundus of the stomach and surrounded by an area of infiltration. The duodenal 
cap was constantly deformed, irregular in outline, but without demonstrable crater. 
The findings were those of a gastric ulcer probably benign and active, and a duodenal 
ulcer probably inactive. Four days later, the gastroscopist reported an ulcerating 
lesion in the same area with a grey base and sharp margins. There was no nodular 
appearance, no rigidity and no irregularity. The findings were consistent with a 
benign gastric ulcer. A few days later this lesion was resected. The pathological 
report was adenocarcinoma, grade II. 

Comment: Although the radiologist’s description of a large ulcer crater irregular 
in outline makes one think of carcinoma, he said in his conclusions that the ulcer was 
probably benign. The gastroscopist also felt that the lesion was probably benign. 
Both were wrong, but the correct procedure was undertaken namely, surgical re- 
■ section. 
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Two Cases lUnslrating the Limitation of Gastroscopy in Carcinoma 

E, G. The radiologist examined this patient four times over an eight-month 
period and reported: (1) a small gastric ulcer which had already undergone consider- 
able healing: (2) apparent healing of the gastric ulcer: (3) (seven months later) 
cannot be at all sure that this lesion has ever healed and the usual feelings re- 
garding a gastric ulcer must be kept in mind. The ulcer is definitely larger than at 
any time in the past/’ (4) (six weeks later) the ulcer was, if anything, a little bit 



Fig. 1 . E. G X-ray Appearance of Proven Signet Ring Cell Carcinoma Two Weeks 

BEFORE Resection 


Chiefly because of increasing size after four x-ray observations during an eight months* period the 
radiologist A\a5 suspicious of carcinoma The gastroscopist made only one examination and felt 
that grossly the lesion was benign 


larger than at the previous observation (fig. 1). Gastroscopy was performed only 
once (shortly before the last x-ray examination), and a lesion 1 cm. in diameter was 
found high up on the lesser curvature close to the cardiac orifice with sharp red 
margins and a clean grey base surrounded by considerable reddening and edema. 
No nodular or irregular appearance was noted. The findings were consistent with 
a benign gastric ulcer. Microscopic malignancy could not be excluded. The stom- 
ach was resected one month after the gastroscopic examination and two creeks after 
the last x-ray examination. The pathological report was signet ring cell carcinoma. 
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Comment: In this case, the radiologist had the advantage of making four exami- 
nations and even then was quite doubtful about the nature of the ulcer. The gastros- 
copist judging onl}'^ by the gioss appearance at a single examination felt the lesion 
was benign, but all concerned felt that an unhealed gastric ulcer obscn'ed for about 
nine months should certainly be oj)erated upon. 

P. G. X-ray examination demonstrated a 1 x 1.5 cm. ulcer 2.5 cm. proximal to 
the pylorus on the lesser curvature. This certainly had the appearance of an ulcer 
probably in a carcinoma of the antrum. 'I'wo days later, the gastroscopist failed to 



Fig. 2. W. H. X-ray Film or Gastric Lesion Described b\ the Radiologist as 

Grossly Benign 

The gastroscopic appearance, however, was that of carcinoma. The pathological report w*as 
carcinoma. See fig. 3. 

visualize the lesion described by x-ray. The angulus appeared normal. A normal 
peristaltic wave was seen passing over a normal appearing antrum to a tight closure 
at what appeared to be normal pylorus. No ulcer was visible. Three days later a 
subtotal gastrectomy was performed, the pathological report being adenocarcinoma, 
grade III. There was also a lipoma of the stomach close to the carcinoma. 

Comment: Gastroscopy failed to visualize this lesion which was w^ell described by 
x-ray and which was found at operation and confirmed pathologically. The only 
explanation must be that what appeared to be the p3dorus was actually a prepyloric 
contraction proximal to it. 





Fig 3 (upper ieft) W. H. Gastroscopic View of Lesion Shown by X-ray in Fig. 2 
The gastroscopist described the lesser curvature of the angulus as being irregular and nodular 
merging into an ulcer crater about 2 cm in diameter with nodular irregular margins. The ap- 
pearance was that of carcinoma. The pathological report nas carcinoma 

Fig 6 (upper right). J A Gastroscopic View of Ulcer Shown by X-ray in Fig. 5 
This was erroneousl}^ thought to be carcinoma by the gastroscopist. Compare with similar ap- 
pearance sho^^n in fig. 3 ^^here the lesion ^^as malignant. 

Fig 8 (center left). D. B. Gastroscopic View of Gastritis Discussed under Fig. 7 
Fig. 9 (center right) T. H. Benign Submucosal Leiomyoma as Seen through the 

Gastroscope 

Fig. 10 (lower left) B. D Gastroscopic Appearance or IMultiple Small Polyps 
Confir:med Pathologically but not Visible by X-ray 
Fig. 11 (lower right). H. J Proven Lymphoma as Seen by Gastroscopy 
The gastroscopist vas positive about severe gastritis and erosions and ^^as ver)’’ suspicious of 

UrmnVinmn Spp text 
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Six Cases Illustratiug Ihc Limilaiious of X-ray in Carcinoma 

W, H. Three x-ray examinations were performed. The first radiologist de- 
scribed a large ulcerated lesion on the lesser curvature wall of the stomach probably 
malignant. The second radiologist (three weeks later) reported an ulcer crater 2 cm. 
in diameter and 1.5 in depth grossly benign. Two weeks later, a third radiologist 
reported practically no change in the size and appearance of the previously de- 
scribed gastric ulcer (fig. 2). Four days after the last x-ray examination, the gastros- 
copist reported that with the indicator in the two o’clock position the angulus was 
well seen. Its lesser curvature margin appeared irregular, red, edematous and 
nodular merging into an ulcer crater which appeared about 2 cm. in diameter and 
1 cm. deep with definitely nodular irregular margins but with a rather clean base 
occupied by mucus (fig. 3). The surrounding mucosa w as red, indurated, edematous 
and appeared rigid on air inflation. The normal peristaltic wave did not begin at 
the angulus as it usually does but the angulus remained open and a short wave seemed 
to pass normally over the distal antrum. No abnormality was noted in the distal 
antrum or pylorus except for reddening. Throughout the bod}'^ of the stomach 
there was marked reddening, edema and adherent secretion wdth some areas of ver- 
rucous appearance. The induration surrounding the ulcer extended along the lesser 
curvature for 2 or 3 cm. above the lesion. The gastroscopic appearance was that of 
carcinoma. Two weeks later, gastric resection was done, the pathological report 
being carcinoma. 

Comment; Although the first radiologist reported the large ulcer w^'as probably 
malignant, two subsequent radiologists described the lesion as grossly benign. The 
gastroscopic appearance, however, was definitely that of carcinoma. 

J. M. The radiologist demonstrated thick folds in the mid portion of the stomach 
particularly along the greater cur\^ature with increase in the rigidity of the stomach 
in this area. The lesser curv^ature did not appear rigid but was apparently involved 
in the process. In the central portion of this area no folds could be demonstrated, 
apparently due to the large ulcer. The antrum appeared normal. The upper edge 
of the lesion was not clearly delineated, but reached close to the cardia. The ap- 
pearance was that of an ulcerated tumor, question of cancer, question of lymphoma. 
The gastroscopist found on the greater cun.’^ature of the angulus a sloughing, nodular 
lesion extending from this point along the greater curvature for a distance of about 
7 to 10 cm. The lesion was ulcerating, nodular and sloughing with raised margins 
and a tongue-like mass projecting toNvard the cardiac end. It appeared to be about 
4 cm. in width. On the lesser curvature of the antrum, there was a rounded smooth 
submucosal elevation about 1.5 cm. in diameter suggesting possible further infiltra- 
tion of the lesion. The findings w^ere characteristic of a nodular, ulcerating carci- 
noma of the greater cur\^ature of the stomach with superficial gastritis. It was be- 
lieved that there was enough normal stomach above the lesion to enable resection. 
The pathological report was adenocarcinoma, grade III with metastases to regional 
nodes. 
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Comment: The radiologist in this case raised the question of lymphoma, but to 
the gastroscopist this was very definite carcinoma. "J'hc proximal margin of the 
lesion also seems to liave been somewhat better defined by the gastroscopist. 

L. C. X-ray examination was done at an outside liospital by a very experienced 
radiologist who made at least two examinations, — the first of which was suggestive 
of some infiltration along the lesser curvature, but on the second examination there 
was no evidence of defect. Gastroscopy was performed three days later at wliich 
time the angulus was constantly distorted by a rounded elevated mass about 1 cm. 
in diameter on the lesser curvatre. With the indicator in the twelve o’clock position, 
a sluggish peristaltic wave was seen to pass apparent!}" with difficulty down the an- 
trum but the deformity remained and other slight irregularities of the contraction 
wave appeared. The antrum appeared to be slightly rigid and tubular. The wave 
could not be followed quite to the pylorus. Alcove the angulus on the lesser curva- 
ture and toward the posterior wall, there was some increased reddening and a some- 
what rigid slightly indurated appearance. One month later, a subtotal gastrectomy 
was performed, the pathological report being adenocarcinoma, grade III. The 
tumor was reported as infiltrating the mucosa widel}" and might possibl}" extend to 
the proximal resection edge along the lesser curvature. The regional lymph nodes 
were not involved. 

Comment: In this case, the radiologist although suspicious of a possible ma- 
lignancy was doubtful. The gastroscopist, however, was very definite in his report. 

E. G, Here the radiologist demonstrated an irregular ulceration at the angle 
of the stomach on the lesser curvature 3 cm, in length and 2 cm. in width. There 
was another irregular smaller ulceration above it, and a questionable even smaller 
ulceration below it. The whole area was rigid and surrounded by a margin of in- 
filtration. In spite of this description, he was unable to decide the question of the 
nature of the ulcerations from the x-ray examination. Malignancy was a distinct 
possibility. Eight days later, the gastroscopist found on the lesser curvature at the 
angulus a nodular ulcerating mass extending into the antrum for a distance of 3 or 
4 cm. Peristalsis was sluggish and failed to pass over this area. Because of the 
rigidity, it was impossible to balloon out the antrum in the usual manner. The 
findings were those of carcinoma of the lesser curvature of the stomach with some 
superficial gastritis. Five days later, a subtotal gastric resection was performed. 
The pathalogical report was scirrhous carcinoma. 

Comment: Here is another case in which the radiologist was doubtful, but the 
gastroscopist was very definite. 

J. L. X-ray examination demonstrated that the greater curvature side of the 
body of the stomach had a somewhat rigid appearance on the films but this was not 
definite fluoroscopically. No ulceration or tumor mass was seen. The findings 
were suggestive of the possibility of pathology along the greater curvature side of 
the stomach either extrinsic or intrinsic. This, however.was not entirely definite. 
One week later, gastroscopy was performed. The lesser curvature of the angulus 
appeared slightly irregular. Normal active peristalsis was seen starting at the 
angulus and passing down over what appeared to be normal antrum to a tight closure 
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at what appeared to be normal pylorus. Proximal to the angulus the mucosa was 
red and edematous with huge rugae especially on the greater curvature. Some of the 
rugae had nodules on their crests and presented erosions and ulcerations. With the 
indicator in tlie seven o^clock position on the greater curvature, there was a cauli- 
flower-like irregular mass about 2 cm. in diameter of a 3 ^ello wish-gray color. It was 
impossible to inflate the stomach adequately with air, the impression being that of 
rigidity. The lesser curvature was not as well seen as usuall}'’ because of inadequate 
inflation. This also presented an indurated red, edematous, rigid appearance. 
This appearance extended well up to the cardiac orifice on the lesser curvature where 
there was reddening, edema, adherent secretions, and erosions. The findings were 
consistent with ulcerating, eroding, infiltrating carcinoma involving a very large part 
of the bod}’' of the stomach. Lymphoma was considered a possibility but much less 
likely. The examiner did not believe that gastritis alone could produce that picture. 
Transtlioracic total gastrectomy was performed. The pathological report was 
adenocarcinoma, grade III with metastases to regional lymph nodes. 

Comment: In this case, the radiologist was unable to decide whether there was 
an extrinsic or intrinsic lesion involving the stomach. By gastroscopy, however, 
the gastric tumor was very definite. 

T. L. The radiologist reported on the lower half of the greater curvature side of 
the stomach a lesion which appeared 8 cm. in length. The wall of the stomach was 
irregular and somewhat rigid in this area and no peristalsis was seen to pass. The 
findings were those of a lesion involving the greater curvature of the stomach and were 
thought to be possibly due to a localized area of gastritis but could well have been 
be due to malignancy. Gastroscopy was performed four weeks later and showed 
the angulus somewhat distorted and even with inflation did not present the usual 
round appearance. A curtain of inflammatory or neoplastic tissue hung down from 
the lesser cur\^alaje. Peristalsis was absent. A large part of the body of the 
stomach was occupied by an irregular, ulcerating, sloughing, partly proliferating, 
mass consistent in appearance with carcinoma. This was visible in the lower part of 
the body of the stomach with the indicator in the nine o’clock positln. The lesion 
extended from the angulus apparently to within about 2 cm. of the cardiac orifice. 
There w’^as an old blood clot and some fresh blood in the stomach with some secretion. 
The findings were those of extensive carcinoma of the stomach with superficial 
gastritis. Gastrectomy was performed about a week later. The pathological re- 
port was adenocarcinoma, grade III. 

Comment: Here is another case in wfiiich the radiologist suspected malignancy 
but was not quite sure. The gastroscopist had no doubt about the diagnosis of 
carcinoma. 

In discussing these 19 proven carcinoma cases, it is only fair to say that 
x-ray examination is always performed before gastroscopy, and the latter is not 
usually indicated when the diagnosis of carcinoma is obvious by x-ray. Gas- 
troscopy is used to confirm a difficult diagnosis and to supplement x-ray 
e.xamination in doubtful cases. It may also aid in defining the extent of a 
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lesion. Gastroscopyis thus an extremely valuable adjunct to x-ray examination 
but is definitely not a substitute for it. If the situation were reversed, that is 
if gastroscopy were easier to do than .x-ray examination and were done first, 
the gastroscopist would probably be in doubt on many occasions and would 
then call upon the roentgenologist to help him out. It is really extremely 
interesting and satisfying in spite of the limitations of both methods to see 
how frequently one supplements the other. 

BENIGN GASTRIC ULCER 

Twenty-one cases fall into this group of pathologically proven benign 
gastric ulcer. In only eight of these were the radiologist and gastroscopist both 
correct, and in five both were incorrect. This compares unfavorably with the 
carcinoma group where in nineteen cases both methods were correct in nine 
instances but incorrect only once. A partial e.xplanation for the greater 
accuracy of both methods in carcinoma is that in benign ulcer there may be (1) 
an apparent nodularity due to severe gastritis surrounding the ulcer and leading 
to an erroneous diagnosis of carcinoma; (2) an unusual amount of rigidity in 
the area of a benign ulcer which makes one suspect a carcinoma; (3) a desire 
on the part of both the radiologist and the gastroscopist to prefer to err on the 
side of carcinoma. 

Five Cases Illustrating the Limitation of Both X-ray and Gastroscopy in Benign Ulcer 

E. G. In this case the x-ray report was as follows: “the stomach showed some 
narrowing in its middle one- third and on the greater curs^ature at this point there was 
an area of ulceration measuring 1.8 cm. in diameter by 1 cm. in depth. There was 
some thickening of the gastric wall about the crater but there was verj'- little dis- 
turbance in the mucosal pattern. The lower stomach, duodenal cap and loop were 
not remarkable. The findings were those of an ulcerating lesion probably malignant 
at the mid point on the greater curvature of the stomach.” On gastroscopy the an- 
gulus was constantly deformed by two ulcerations. One was rather shallow, toward 
the lesser curvature, about 1 cm. in diameter with a clean whitish-gray base and 
sharp margins, the other ulcer toward the greater curvature was apparently about 
1 cm. deep and about 1.5 cm. in diameter with raised crater-like margins. The 
base was not visible. No peristalsis was present, and the deformity was constant. 
Proximal to the greater curvature ulcer on the posterior wall, the mucosa was nodular 
and cobblestoned. There was some mucosal hemorrhage, a considerable amount of 
reddening and edema and a superficial ulceration about 1 mm. deep and 2 cm. x 1 cm. 
in diameter on the greater curvature in the mid portion of the body with slightly 
reddened margins. Other erosions were also visible. With considerable air inflation, 
a few blood vessels were visible. The findings were those of superficial and hyper- 
trophic gastritis with multiple erosions and ulcers. The gastroscopist felt that 
surgery was definitely indicated and that the condition was probably malignant. 
His first choice was lymphoma, second choice carcinoma, third choice multiple benign 
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ulcers. Gastric resection was performed. The pathologist reported benign gastric 
ulcer, severe acute and chronic gastritis with gastric atrophy. 

Comment: In their diagnosis of malignancy, the radiologist and gastroscopist 
were both probably influenced by the fact that the ulcer was located on the greater 
cur\’ature and that such ulcers are almost always malignant. The gastroscopist 
seriously considered the diagnosis of lymphoma because of the unusual appearance, 
the severity of the gastritis, tlie very marked cobblestone appearance, and the 
multiplicity of the ulcerations and erosions. The gastroscopist reported severe 
superficial and hypertrophic gastritis, but the pathologist found in addition severe 
atrophy. The patient is onl}’’ twenty-nine years old and is apparently the ‘‘ex- 
ception that proves the rule” with regard to greater cur\^ature ulcers being one 
hundred per cent malignant. 

J. M. X-ray examination showed that the barium after passing through the 
cardia immediately entered a large crater approximately 2 cm. in diameter in the 
region of the fundus. There was a filling defect adjacent to the crater and rigidity 
of this area. The reminder of the stomach was not remarkable. The findings were 
those of an ulcerating lesion in the fundus of the stomach which had the appearance 
of carcinoma. The gastroscopist described a slightly nodular elevated appearance 
just inside the cardiac orifice on the lesser curvature. The appearance was consist- 
ent with neoplasm. It was felt, however, that a thick fold could produce a sim- 
ilar picture but would be unlikely in that area, A transthoracic partial gastrectomy 
was performed, the pathological report being gastric ulcer. 

Comment: Neither method of examination reached the correct diagnosis in this 
case. X-ray examination revealed a definite ulcer which was thought to be 
malignant. The gastroscopist apparentl}’’ did not see the ulcer but thought the 
surrounding area was sufficiently nodular to be consistent with carcinoma. 

P. M. Barium examination of the stomach revealed an ulcer crater measuring 
1.5 cm. across the base by about 1 cm. deep on the lesser curfature of the stomach 
about 7 cm. below the cardia. Around this there was a somewhat flattened filling 
defect for a distance of approximately 8 cm., the appearance being best explained 
on the basis of an ulcerating carcinoma. The possibility of a leiomyosarcoma was 
considered. The radiologist did not believe it was a benign ulcer and advised gas- 
troscopy. The gastroscopist reported that the mucosa throughout the antrum and 
bod}'^ showed increased reddening with edema and adherent secretion. With the 
indicator in the nine o’clock position high up on the lesser curvature toward the 
anterior wall, there was an ulcerating lesion about 2 cm. in diameter with slightly 
irregular nodular margins. The elevated nodular appearance surrounding the ulcer 
seemed to extend about 6 to 8 mm. and was ver^^ close to the cardiac orifice. The 
findings were consistent with carcinoma of the lesser curvature and anterior wall 
close to the cardiac orifice with superficial gastritis. A transthoracic resection of the 
stomach was performed, the pathological report being active benign gastric ulcer, 
with acute and chronic gastritis. 

Comment: Here again the inflammatory appearance surrounding the benign ulcer 
led to the erroneous x-ray and gastroscopic diagnosis of ulcerating carcinoma. 
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J. M. X-ray examination (fig. 4) in this case disclosed a 3 x 2.5 x 2 cm. crater 
on the posterior wall and lesser curvature of the stomach just below the cardia, the 
lesion appeared to be in a filling defect, the upper margin of which was somewhat 
shelf-like. The remainder of the stomach showed rather small peristaltic waves, 
although there was some stiffness without definite evidence of rigidity except for 
about 3 cm. below the lower margin of the lesion. The findings were those of an 



Fig. 4. J. M. X-ray Film Showing a 3 x 2.5 x 2 Cm. Crater on the Posterior Wall of 
THE Lesser Curvature of the Stomach just Below the Cardia 
The lesion appeared to be in a filling defect, the upper margin of which \vas somewLat shelf-like. 
The radiologist favored carcinoma: the gastroscopist also favored carcinoma because of the irregu • 
lar margins of the ulcer. The pathological report, how^ever, Avas active gastric ulcer with chronic 
gastritis. 

ulcer in the region of the cardia of the stomach involving the lesser curvature and 
posterior wall. The most likely diagnosis would seem to be carcinoma. Gastros- 
copy was then performed, the gastroscope meeting complete obstruction at the 
cardiac orifice. With the omniangle mirror in the foroblique position, it was possible 
to see through the cardiac orifice into the stomach where on the lesser curvature there 
was visible a 3 cm. ulcer crater with slightly irregular margins. The base of the crater 
was sloughlike. From the gastroscopic appearance it was felt to be probably ma- 
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lignant. The failure of the gastroscope to pass the cardiac orifice was also thought 
to be in favor of malignancy. A transthoracic partial gastrectomy was performed, 
the pathological report being active gastric ulcer with chronic gastritis. 

Comment: Here is another example of how impossible it is in some cases to dif- 
ferentiate benign gastric ulcer from malignant gastric ulcer. Although both the 
radiologist and gastroscopist were somewhat doubtful, both favored malignancy. 
Failure of the gastroscope to pass the cardiac orifice may be due to carcinoma or to 
benign ulcer with spasm. The use of the omniangle mirror in the foroblique position 
permitted a view of this lesion which could not have been obtained with the usual 
right angle vision. 

J. P. X-ray examination disclosed considerable rigidity throughout the prepy- 
loric area particularly along the lesser curvature side with an ulcer-like projection 
at the angle of the stomach where the rigidity started. This region was tender on 
palpation and no peristalsis was seen to pass over this area. The findings were quite 
suggestive of a carcinoma at the region of the antrum of the stomach. The gastros- 
copist reported a normal angulus. The peristaltic wave began normally with a 
circular appearance in the angulus but as it proceeded down the antrum there was a 
constant gothic arch deformity toward the lesser curvature and anterior wall. No 
ulcer or carcinoma could be seen. The pylorus, however, was only partially seen and 
the lesser cur\’^ature in the immediate prepyloric area could not be satisfactorily 
visualized. Before the examination was completed, the gastroscopic light went out 
and the examination was discontinued. The gastroscopic findings were incon- 
clusive, but there seemed to be some deformity in the distal part of the antrum. A 
subtotal gastrectomy was performed, the pathological report being active benign 
gastric ulcer. 

Comment: Neither the radiologist nor the gastroscopist could be certain of the 
pathology of this case. The radiologist described an ulcer-like projection with 
rigidity, which he thought was probably carcinoma. The gastroscopist described a 
deformity but could not positively see the lesion. On the whole, the x-ray exami- 
nation was more helpful in this case than the gastroscopy, but neither method re- 
sulted in a correct pre-operative diagnosis. The limitation of the gastroscope in 
this case was partly mechanical inability to visualize a relatively blind area of the 
stomach and difficulty with the gastroscope light (a rare accident) before the 
examination was completed. 

Six Cases Illusiraiiug the Limiiaiion of Gastroscopy in Benign asiric Ulcer 

J. A. The radiologist reported the lesser curvature was shortened and somewhere 
along it, probabty in the lower third, there was an ulcerating lesion measuring about 
1 cm. in depth and 1.5 cm. across (fig. 5). Definite tumor could not be found in 
this region, but neither could it be ruled out. There was antral spasm and evidence 
of old duodenal ulcer. The shortening of the lesser curvature of the stomach was 
felt to be in favor of a benign ulcer. Three days later gastroscopy was performed 
disclosing a constant gothic arch deformity of the angulus in the twelve o’clock posi- 
tion. Peristalsis was absent. After several minutes the antrum which had been in 
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slight spasm relaxed sufficienll}^ to permit a good view of an ulcer on the lesser curvar 
ture just beyond the angulus approximately 1 cm. in diameter and almost circula- 
with a rather dirty base but sharp, smooth edematous margins. The findings were 
consistent with benign ulcer of the lesser curvature of the stomach with moderately 
severe superficial gastritis. Microscopic malignancy could not be excluded. This 
patient was given about three weeks trial of medical management after which re- 
examination of the upper gastrointestinal tract by x-ray showed the previously 
described ulcer close to the angle of the stomach slightly smaller than on the last 





Fig. 5. J. A. X-ray Appearance of Ulcerating Lesion Considered Benign by the 
Radiologist and Proven Benign Pathologically 
The gastroscopist erred in considering this probably malignant. See fig. 6 

examination. The radiologist’s findings were those of benign gastric ulcer, but he 
felt that he could not rule out the possibility of malignancy. Four days later gas- 
troscopy (fig. 6) was repeated revealing an ulcer which looked a little bigger and 
slightly more irregular with more nodular margins than at the previous examina- 
tion. It was felt to be probably malignant. Resection was advised and performed, 
the pathological report being active gastric ulcer. 

Comment: In this case, the radiologist was correct in finding a benign ulcer. 
The gastroscopist was incorrect in calling it probably malignant. 
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C. C. X-ray examination showed an ulcer projecting about 1 cm. beyond tlie 
lumen of the lesser cur\^ature with a base 2.5 cm. in diameter on the lesser curvature 
side just below the cardia having the appearance of a grossly benign ulcer high up in 
the stomach. Gastroscopy was then performed and the gastroscope met with 
complete obstruction at the cardiac orifice. The ulcer was not visible. 

Comment: In this case the failure of the gastroscopist to visualize the lesion was 
due to mechanical reasons. 

J. L. X-ray examination showed high along the lesser curv^ature an ulceration 
measuring 4.5 cm. in the greatest diameter by 2 cm. in depth. It was surrounded 
by an area of rigidity and edema, 9 cm. in diameter. There was no definite evidence 
of tumor, but it was felt by the radiologist that an ulceration of this size should be 
regarded with some suspicion. The findings were those of a large gastric ulcer. 
Gastroscopy was then performed showing the upper half of the lesser curs^ature 
markedly reddened and edematous. The ulcer could not be brought into view. 
There was no nodular appearance demonstrable. The gastric wall along the lesser 
curv’^ature did not appear rigid when air was introduced into the stomach. 

Comment: X-ray examination in this case revealed a definite gastric ulcer which 
was not visible b}’’ gastroscopy. The upper part of the lesser curvature is a difficult 
place to see because the objective lens lies so close to the mucosa in that area. The 
gastroscope devised by Hermon Taylor of London is equipped with a rachet on the 
proximal end enabling control of the flexible part of the gastroscope. One of the 
advantages claimed for this instrument is to permit a better view of the upper part 
of the lesser cur\^ature. The writer has now used it often enough to believe that 
claim is probabl}’' true. If it had been used in the above case, the ulcer might have 
been visualized. This is another instance of mechanical failure of the usual type of 
flexible gastroscope. 

H. N. The radiologist reported a large grossly benign gastric ulcer high up on the 
lesser curvature 2 cm. in diameter, 3 cm. in depth. The gastroscopist in this case 
was not able to visualize the ulcer. Several subsequent x-ray examinations over a 
period of three months showed almost complete healing of the ulcer with, however, 
a residual 2 mm. ulcer on the lesser curvature below the cardia surrounded by con- 
siderable swelling and radiation of the mucosal folds. A subtotal gastrectomy ^vas 
performed, the pathological report being chronic gastritis with erosions. 

Comment: The radiologist was undoubtedl}'’ correct in his diagnosis of an almost 
completely healed gastric ulcer which was not visible by gastroscopy. Here again 
the Hermon Taylor flexible gastroscope might have given a satisfactory view of the 
lesion. 

E. F. X-ray examination was done on ten occasions over a period of three years 
showing on almost every occasion a gastric ulcer on the lesser curvature in various 
stages of activity from a large ulcer to complete healing, but always apparently 
grossly benign. Gastroscopy was done four times during this period with the fol- 
lowing diagnoses: (1) question of healing gastric ulcer with gastritis, question of 
malignancy: (2) (two weeks later) normal appearing stomach: (3) (two and a half 
years later) no ulcer visible, marked acute superficial gastritis: (4) (one week later) 
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ulcer not visible, severe superficial and hypertrophic gastritis, carcinoma could not 
be excluded. A subtotal gastrectomy was then performed, the pathological report 
being benign gastric ulcer with chronic gastritis. 

Comment: In this case, the radiologist was apparently always able to demonstrate 
a gastric ulcer except when healing had taken place. The gastroscopist, however, 
was twice unable to visualize the ulcer although one was definitely found at operation 
only a week after the last gastroscopy. The radiologist noted on several occasions 
that the stomach was of an unusual shape which at one time he described as ^'retort 
shaped”, at another time an ‘fiiour glass deformity”. He frequently noted also that 
there was an unusual cascade formation of the stomach. The ulcer was described 
by x-ray as being high on the lesser curvature which is a relatively blind area for the 
gastroscope. The x-ray superiority in this case is another example of mechanical 
failure of the usual type of flexible gastroscope. 

M. R. X-ray examination was performed three times during a period of one 
month. On the first examination there was a shadow in the prepyloric area which 
possibly represented a crater, on the second examination on the greater curvature 
side of the stomach about 3 cm. from the pylorus, there was a 5 mm, ulcer crater. 
About 1 or 2 cm. proximal to the pylorus another ulcer crater was demonstrated. 
Since the patient had two definite ulcers in the prepyloric region, although both of 
them appeared grossly benign, the radiologist suggested the possibility of malignancy 
because of the location. The third x-ray examination showed very little change. 
Ten days after the last x-ray examination, gastroscopy was performed, but the ulcers 
described by x-ray were not visible in spite of the fact that the gastroscopist described 
a normal peristaltic wave seen passing over a slightly reddened antrum to a tight 
closure at what appeared to be normal pylorus. The lesser curA’^ature of the antrum, 
however, was not visible. The pylorus Avas seen only momentarily and could not be 
adequately studied. There was a superficial gastritis of the antrum. A subtotal 
gastrectomy was performed, the pathological report being multiple ulcerations and 
erosions, acute and chronic gastritis. 

Comment: In this case of multiple benign prepylorid ulcers, x-ray examination was 
definitely superior to gastroscopy due to mechanical failure of the gastroscope to 
satisfactorily view the prepyloric area. That area is difficult to see and sometimes 
the examiner believes he sees it when he is actually seeing a prepyloric contraction 
or spasm. 

Two Cases Illustrating the Limitations of X~ray in Benign Gastric Ulcer 

H. W. X-ray examination was performed on three occasions on the first of which 
there Avas a questionable area just behind the angulus measuring 8 mm. in diameter 
at its base Avhich was thought might represent an ulcer. On the second examination, 
tAVo Aveeks later, no ulcer crater could be demonstrated. The third examination 
Avas done three months later revealing a definite small projection close to the angle 
of the stomach which Avas A^ery suggestive of a small ulcer. The prepyloric area AA^as 
definitely rigid, and there was a suggestion of a shelf formation. Although it Avas 
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possible to explain the findings on the basis of a benign gastric ulceration with sec- 
ondar}’’ changes, the radiologist believed that the possibility of a carcinoma arising 
from the prepyloric area and extending upwards along the lesser curvature side was 
a definite possibility which he was unable to rule out. About two weeks after the 
last x-ra}^ examination, gastroscopy was performed. With the indicator in the 
twelve o’clock position a constant ulceration on the lesser curvature aspect of the 
angulus was demonstrated. The lesion appeared to be about 1 to 1 .5 cm. in diameter 
of slightly irregular shape, 2 or 3 mm. deep with a clean gray base and considerable 
reddening around the margin. Peristalsis was not distorted as it passed normally 
over tlie lesion. No nodular appearance was visible but the mucosa of the antrum 
and bod}^ in this region was red and edematous. The findings were those of a rather 
acute benign appearing gastric ulcer on the lesser curs'^ature at the angulus. A few 
days later, subtotal gastric resection was performed, the pathological report being 
benign gastric ulcer with chronic gastritis. 

Comment: This is one of the ver}'' few benign ulcer cases where gastroscopy was 
more accurate than x-ray. 

B. W. X-ra}^ examination was reported as showing a leather bottle type of 
stomach which “without a doubt represents a scirrhous carcinoma.” This appeared 
to involve at least the lower two- thirds of the stomach and the smoothness of the 
fundus made it possible that the entire stomach was involved. The films were 
compared with those taken elsewhere nine months ago and showed no definite change 
in the appearance of the stomach. Gastroscop}’’, however, failed to show any evi- 
dence of carcinoma. The angulus appeared normal. Peristalsis was absent. The 
proximal part of the antrum was not visible. In the bod}'' of the stomach, the 
mucosa showed a granular increased reddening and in some areas blood vessels were 
visible particularly along the anterior wall. No erosion, ulceration or neoplasm was 
demonstrable. The findings were those of superficial gastritis with some areas of 
gastric atrophy. About a week later, a transthoracic partial gastrectomy was per- 
formed, the pathological examination showing two active benign gastric ulcers with 
chronic gastritis. 

Comment: The tu^o ulcers as described by the surgeon were both small and super- 
ficial lying on the posterior wall just distal to the angulus. It is not suprising that 
these were missed by gastroscopy as this area is difficult to bring into view. The 
surprising fact about this case is that two different radiologists at an inter\^al of 
nine months, were both so positive that they were dealing with carcinoma. Although 
the gastroscopist failed to see the two superficial ulcers, he did describe gastritis and 
did not make the error of describing the lesion as a ver}^ extensive carcinoma. 

Summarizing the cases of pathologically proven benign gastric ulcer, there 
were eight cases in which both x-ray and gastroscopy arrived at the correct 
diagnosis, five cases in which both methods failed to give a correct diagnosis, 
SLx cases in which gastroscopy was limited (five times by mechanical failure), 
and only two cases where x-ray was more limited than gastroscopy. 
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JEJUNAL ULCER 

In this group there were only two cases, in both of which gastroscopy was 
more limited than x-ray, once because of mechanical failure, and once because 
the marginal ulcer shown at x-ray and proven at operation looked like carcinoma 
by gastroscopy. 

Two Cases Illiistraiing the Limitations of Gastroscopy in Jejunal Ulcer 

P. C. This patient had six x-ray examinations of his stomach during a period of 
eleven months. In the first examination, the findings were not definitely conclusive. 
They indicated a posterior gastroenterostomy without evidence of marginal, gastric 
or jejunal ulcer. They were suggestive of a tumor in the region of the lower 
esophagus and cardia. The second examination, four days later, showed a mass in- 
volving the lower inch of the esophagus as well as the fundus of the stomach. The 
third examination, one week later, showed no proved neoplasm. The changes were 
possibly due to very marked gastritis. Two days later, gastroscopy was performed 
revealing only a moderate degree of superficial gastritis involving the antrum and 
body of the stomach as well as the stoma. One month after gastroscopy, the patient 
was re-examined by x-ray at which time the radiologist was fairly certain that this 
patient did not have malignancj^but instead a severe gastritis. Nine months elapsed 
before a fifth gastrointestinal series was doneatwhich time therewas aconstant 1 cm. 
fleck at the gastroenterostomy stoma which was diagnosed as a stomal ulcer. Six 
days later the gastroscopist was unable to bring the stoma into view because of spasm 
of the body of the stomach. There was considerable reddening of the crests of the 
rugae, some adherent secretion and edema, as well as marked verrucous changes es- 
pecially along the lesser curvature and in the valleys between the folds. The findings 
were those of superficial and hj^Dertrophic gastritis. Three weeks later, the patient 
was operated upon and a jejunal ulcer resected. The pathological report was jejunal 
ulcer, chronic gastritis, chronic jejunitis. 

Comment: X-ray examination revealed a definite stomal ulcer which was invisible 
to the gastroscopist for mechanical reasons, namely, marked spasm of the body of 
the stomach preventing any view of the stoma. 

C. L. X-ray examination was done twice. The site of the anastomosis was 
rigid. The mucosa of both the adjacent stomach and jejunum is edematous. The 
lesser curvature side of the anastomosis showed a very suggestive ulceration possibly 
involving a considerable area in the region of the anastomosis. The findings were 
those of marginal ulceration of the gastrojejunal anastomosis. Two days later, 
gastroscopy was performed and was described as follows: With the indicator in the 
seven oVlock position there was a lesion apparently about 10 or 12 cm. in diameter 
with a 1 cm. deep ulceration in the center of it. The ulcer was about 1.5 cm. in 
diameter with sharp margins surrounded by a very red, indurated appearance where 
normal rugae were absent. Surrounding this induration there was a nodular, ele- 
vated margin. The whole appearance was consistent with a rather large, ulcerating 
carcinoma occupying a large portion of the greater curvature and anterior wall in the 
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mid portion of the body of the stomach. Its relationship to the stoma was not ac- 
curately determined but it appeared to be proximal to it. A second x-ray exami- 
nation was performed five days after the gastroscopy. At that time a large crater 
measuring approximately 1.5 cm. in diameter and 1.5 cm. in depth was seen on the 
anterior wall of the stomach just above the anastomosis. It was surrounded by an 
area of marked infiltration, the area of induration measuring approximately 7.5 cm. 
in diameter. There was convergence of the folds toward the crater. Grossly, the 
appearance was that of benign ulcer, but considering the history of recurrent gastric 
ulcer following resection, the radiologist believed that histological malignancy was a 
definite possibility. The anastomosis was included in the area of induration, and 
there was possibl}' another shallow ulcer present at the edge of the anastomosis. 
Operation was performed six days later and resection of the lesion accomplished. 
The pathological report was two anastomotic ulcers, one 2 cm. in diameter, and one 
1 cm. in diameter. 

Comment: In spite of a fairly satisfactory view of this lesion, the gastroscopist 
was wTong in believing this was a carcinoma. The radiologist although grossly 
describing the appearance as that of a benign ulcer believed that histological malig- 
nancy was a definite possibility. Botli examiners were apparently somewhat con- 
fused by the ver}’’ large amount of induration. 

GASTRITIS 

Five cases fall into this group. These patients were operated upon because 
they were thought ot have ulcer or carcinoma or because of severe hemorrhage. 
In one case, the radiologist and gastroscopist were both correct in the diagnosis 
of gastritis. In one case, both were incorrect, in that both methods failed to 
demonstrate any lesion whatsoever. In one case gastroscopy was more limited 
than x-ray, and in two cases x-ray examination was more limited than gastros- 
copy. 


One Case Illustrating the Limitation of Both X-ray and Gastroscopy 
in Proven Gastritis 

J. F. This patient came in because of massive bleeding and neither x-ray nor 
gastroscopy could find the cause for it. Two x-ray examinations were done at 
inter\'^als of two and a half months, both of which were entirely negative. Gastros- 
copy was done about ten da3’’s after the second x-ray and although a a good view was 
obtained, no lesion was demonstrable. On the basis of massive hemorrhage, the 
patient was operated upon and a subtotal gastrectomy performed. The pathological 
report was hypertrophic gastritis with erosions. The serosa w^as smooth and glisten- 
ing. The wall was thin and pliable. In the mid portion of the anterior wall 2 cm. 
from the distal resection edge there was an indefinite ulcer crater measuring 5 mm. 
in diameter. Just above this there were two shallow depressions with a faint pink 
base measuring 9 mm. in diameter. The remainder of the mucosa was pale and 
glistening. 
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Comment: In this patient, x-ray and gastroscopy both failed completely to show 
any lesion whatsoever in the stomach. Massive hemorrhage, however, made it 
imperative to operate upon this patient, and a definite gastritis with erosions was 
demonstrated pathologically. This is an unusual example of the limitation of both 
methods. 

One Case Illustrating the Limitation of Gastroscopy in Proven Gastritis 

W. M. J. Six years prior to resection, the radiologist demonstrated an old 
duodenal ulcer with no evidence of a gastroenterostomy stoma (in spite of a history of 
posterior gastroenterostomy). Gastroscopy was also done at this time showing 
superficial gastric ulcer with hypertrophic gastritis. The stoma was not seen by 
gastroscopy. Six years later, x-ray examination demonstrated an active duodenal 
ulcer with thickened gastric folds and excess gastric secretion. Gastroscopy one 
week later indicated an essential!}^ normal appearing stomach except for a partially 
closed gastroenterostomy stoma. A subtotal gastrectomy was performed, the 
pathological report being chronic gastritis. 

Comment: In this case, x-ray not only demonstrated an active duodenal ulcer 
but revealed thickened folds and increased secretions in the stomach suggesting 
gastritis. The gastroscopist was unable to see any gastritis. The pathologist, 
however, reported chronic gastritis, an almost routine pathological finding in asso- 
ciation with an active duodenal ulcer. It is generalty conceded that gastroscopy is 
superior to x-ray in the diagnosis of gastritis, but here is a case which does not bear 
that out. 

Two Cases Illustrating the Limitation of X-ray in Proven Gastritis 

D. B. X-ray examination of the upper gastrointestinal tract showed the 
esophagus and fundus of the stomach to be normal. At about the angle of the stom- 
ach, the lesser curvature side appeared rigid with a constant filling defect which in- 
volved the prepyloric area down to the greater curvature (fig. 7). There was one 
ulceration close to the prepylorus, and smaller ulcerations at the lesser curvature side 
near the antrum. The findings were those of carcinoma of the antrum and prepyloric 
area of the stomach. Eight days later, a gastroscopy (fig. 8) was performed and reported 
as follows: The angulus appeared slightly reddened and a little verrucous. Normal 
active peristalsis was seen passing over a somewhat reddened antrum to a tight closure 
atwhat appeared to be normal pylorus but it may have been prepyloric spasm. No 
ulcerations or erosions were visible in the antrum. Proximal to the angulus there 
were several small 1-4 mm. depressions some of which contained mucus consistent 
in appearance with erosions or superficial ulcerations. In this area there was a 
somewhat verrucous appearance. The body of the stomach was reddened with 
some edema and adherent secretion. No rigidity was demonstrable. No tumor 
was visible. The findings were consistent with superficial and hypertrophic gastriti'^ 
with erosions and ulcerations. No neoplasm was visible but the gastroscopist was 
not willing to exclude the possibility of a neoplasm beyond the reach of the gastro- 
scope. The following day a partial gastrectomy was performed, the pathological 
report being chronic gastritis. 
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Comment; Gastroscopy gave the correct diagnosis in this case whereas the x-ray 
examination was incorrect in reporting a carcinoma which was not found at operation. 
In such cases, the difficulty is to know whether to believe the radiologist or the 
gastroscopist, and the surgeon must always err on the side of exploring a patient and 
finding no carcinoma, rather than not exploring him and leaving a carcinoma to 
grow until it may become hopelessly inoperable. 



Fig. 7. D. B. X-ray Showi^sg a Rigid Lesser Curvature with a Constant Fieeing 
Defect in the Prepyloric Area Considered by the Radiologist to be Carcinoma 
The gastroscopist, however, reported superficial and hypertrophic gastritis with erosions and 
ulcerations. The pathological report ^^as chronic gastritis. See fig, 8. 

G. G. S. This patient had had several episodes of severe gastrointestinal bleeding. 
X-ray examination one and a half years before resection failed to show any cause for 
tlie bleeding. Severe hemorrhage recurred a year and a half later at which time re- 
examination of the upper gastrointestinal tract revealed no definite evidence of 
disease. Gastroscopy was performed the following day and on the lesser curvature 
just proximal to the angulus there was increased reddening and higher up on the 
lesser curvature there was a slightly verrucous appearance. There was no edema, 
adherent secretion, erosion, nor active bleeding. There was no blood in the stomach. 
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The findings indicated a minimal amount of superficial and hypertrophic gastritis. 
Gastric resection was performed a month later, the pathological report being severe 
chronic gastritis with multiple erosions. Three shallow ulcers the largest measuring 
5 mm. in diameter were found encircling the pyloric ring. The base of each ulcer 
was hemorrhagic containing crusted blood. The edges were punched out. The 
surrounding duodenal and gastric mucosa was injected and finely granular for a 
radius of 3 cm. 

Comment: The radiologist here was unable to find any definite evidence of disease 
in the stomach. There was no appreciable thickening of the gastric mucosa. The 
gastroscopist, however, reported slight superficial and hypertrophic gastritis. A 
much more severe gastritis was found pathologically than was reported gastro- 
scopicall}^ The gastroscopist reported a normal rather active peristaltic wave 
passing over a normal appearing antrum to a tight closure at what appeared to be 
normal pylorus. Quite possibly, the contraction seen by the gastroscopist was a 
prepyloric contraction due to spasm and the most severe gastritis near the pylorus 
was not visible. 


BENIGN TUMOR 

There are two cases in this group in one of which .\-ray and gastroscopy were 
correct and in the other of which gastroscopy made the diagnosis of multiple 
polyps which were not visible by .x-ray. 

X-ray and Gastroscopy Both Essentially Correct (1 Case) 

T. H. Two .x-ray examinations were performed the first of which demonstrated 
a slightly localized filling defect in the antrum of the stomach measuring about 2 cm. 
in diameter produced by something verj^ soft which could not be moved from this 
region. Re-examination was requested to rule out food as the cause of the polypoid 
defect described. Repeat examination confirmed the presence of localized thicken- 
ing of the wall of the stomach in a circumscribed area of the antrum. The stomach 
appeared quite flexible in this region. The shape of the swelling was not quite as 
constant as usually seen in polyp. The findings were those of definite abnormality in 
the antrum of the stomach. The appearance was consistent with a sessile polyp or 
tumor of the stomach but a few features were unusual, as it was more diflicult to 
demonstrate than a polyp and shaped not quite as constant as seen in polyp. Gastros- 
copy was performed two days later (fig. 9). Beginning at the angulus of the stomach 
with the indicator in the one o’clock position, there was visible in the seven o’clock 
position of the field a smooth, rounded, submucosal mass approximately 2-3 cm. in 
width and probably 6-8 cm. in length, extending toward the pylorus and apparently 
lying on the anterior wall toward the greater curvature. It appeared to be in two 
lobules which were connected. They appeared soft and peristalsis passed over them 
without any rigid deformity. No ulceration was visible. The mucosa over-lying 
the tumor seemed to be of smooth consistency and normal color. The mucosal folds 
extended just proximal to the angulus up to the edge of the tumor mass and then 
seemed to smooth out over the mass just beyond the angulus. There seemed to be 
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little obstruction to the antrum but as the wave went down the tumor obstructed 
the lumen. This vas only temporary, and should not produce symptoms. The 
mucosa throughout the rest of the body of the stomach appeared normal. The 
pylorus could not be seen beyond the tumor. The estimated depth of the tumor 
was about 1 cm. The findings were those of a tumor in the antrum of the stomach 
which the gastroscopist felt almost certain was benign, most likely a neurofibroma 
or fibromyoma. Six days later a 1.5 cm. encapsulated tumor mass was found present 
on the serosal surface of the antrum of the stomach near the greater cur\’’ature. ‘ A 
gastrostomy was done and the tumor mass excised locally. The pathological report 
was leiomyoma. 

Comment: Both the radiologist and the gastroscopist were reasonably satisfied 
as to the benign nature of this tumor, the gastroscopist confirming the radiologist’s 
impression and being more specific in Hs description and diagnosis. 

One Case Illustrating the Limitation of X-ray in Proven Benign Tumor 

B. D. This patient was admitted because of gastrointestinal hemorrhage. Six 
months before gastric resection, x-ray examination revealed what was thought to be 
a duodenal ulcer. The patient was e 3 q)lored, a duodenotomy performed, and no 
lesion found. Two weeks later a gastroscopy was done. With the indicator in the 
eleven o’clock position a 5 mm. rounded elevated mass was seen on the greater cun’-a- 
ture aspect of the angulus on the crest of one of the folds, A similar lesion was seen 
toward the posterior wall on the angulus. These had the appearance of small benign 
polyps but could be pseudo-polyps or hypertrophied folds. There was an area of 
hemorrhage on the greater curvature bright red blood being present in the lumen of 
the stomach. The findings were consistent with two small poi 3 ;ps or pseudo-polyps 
with some blood in the stomach, origin undetermined. The hemorrhage continued 
after discharge from the hospital, and he was re-admitted approximately five months 
after the duodenotomy at which time he was re-examined by x-ray and the stomach 
found to be normal as to form and function. There was no evidence of pol 3 ^i or 
other lesion. The duodenal bulb was constantly deformed and along the superior 
margin there was a persistent fleck of barium which looked like an ulcer but could 
have been due to scarring from the duodenotomy. Gastroscopy was repeated and 
at this time four or five polyps were visible (fig. 10). A subtotal resection was then 
performed, the pathological report was gastric polyps; superficial gastritis with 
erosion. 

Comment: The gastroscopist was able to see several small polyps which were not 
visible by x-ray. 


LmPHOMA 

One Case Illustrating the Limitation of X-ray andGastroscopy in Proven Lymphoma 

H. J . This thirty-seven year old man. was admitted for gastroscopy because of 
severe repeated gastrointestinal hemorrhage. X-ray examination before admission 
bad revealed a definite ulcer crater on the greater cun^ature in the prepyloric region. 
This had shown progressive healing and on subsequent x-ray study there had been 
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complete disappearance of the crater with, however, a remaining area of apparent 
induration proximal to the lesion. Gastroscopy demonstrated a thickened angulus, 
on the greater curvature side of which there was a constant thick rugal fold about 8 
mm. in diameter which extended from just proximal to the angulus and was seen in 
the antrum extending all the way to what appeared to be normal pylorus. Peristal- 
sis was active and was constantly deformed by this fold and also presented a slightly 
eccentric appearance. In other words, the peristaltic ring as it passed from the 
angulus to the pylorus was not a true circle, nor did it present the usual thin edge. 
The edge of it was tliickened and the circle was deformed, especially on the greater 
curvature. Moreover, the antrum appeared narrowed and tubular. It was not, 
however, completely rigid but was partly distensible with air. No ulceration was 
seen in the antrum. Proximal to the angulus on both curvatures, there were several 
hemorrhagic erosions, each one being about 5 or 6 mm. in diameter. There was some 
bright red blood in the body of the stomach. The mucosa showed some increased 
reddening, thickening, and edema. The findings indicated an abnormality of the 
antrmn which was not definitely characteristic. There was definite superficial 
gastritis with erosions and hemorrhage. Benign tumor, leiomyosarcoma, lymphoma, 
and carcinoma were considered possibilities. X-ray examination was performed 
the following day. The fundus of the stomach appeared normal. From a point 
high on the lesser curvature about 2 cm. below the cardia, the lesser curvature was 
definitely abnormal. It was not as pliable as usual and peristaltic waves were small. 
The distal cm. in the prepyloric area was not remarkable but just proximal to this 
there was an area which did not appear to change and opposite this on the greater 
curvature, there was likewise some stiffness. In both of these areas, there appeared 
to be shallow areas of ulceration. The duodenal cap and loop were not remarkable. 
A definite radiological diagnosis was not made, but the following were considered: 
syphilis, benign ulcerations, and possibly a scirrhous type of carcinoma. One month 
later, x-ray examination was repeated and showed very little if any change in the 
stomach, esophagus, or duodenum. Gastroscopy was also repeated (fig. 11). The 
angulus was in a good deal of spasm during most of the examination but relaxed 
enough to allow many vigorous peristaltic waves to pass down a narrow reddened 
antrum. Large reddened folds extended from the angulus into the antrum and on 
the crest of one of these folds there was an erosion about 4 mm. in diameter 
surrounded by some reddening and secretion but no active hemorrhage. Theerosion 
appeared to be on the lesser curvature of the antrum. On the posterior wall of the 
antrum there was irregular reddening and a slightly elevated appearance. When 
the angulus contracted, it did not do so in a circular manner but was slightly distorted. 
On the posterior wall just proximal to the angulus the mucosa presented an irregular 
blotchy red and white appearance with some slightly nodular elevations and a 
suggestion of some irregularity. The gastroscopist felt no doubt the stomach was 
abnormal with definite superficial gastritis and erosions. “If the patient has a 
tumor, I am now inclined to put lymphoma first, carcinoma second, with other types 
of tumor much less likely.” A subtotal gastrectomy was done the following day, the 
pathological report being malignant lymphoma, lymphocytic type. Regional lymph 
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nodes were negative. There was present a very severe gastritis making it difficult 
for tlie pathologist to determine exactly the extent of the lymphoma. 

Comment: The diagnosis of lymphoma is extremely difficult either by X-ray or 
by gastroscopy. The writer recaDs one case of proven lymphoma in which one 
radiologist suggested the possibility of lymphoma because of the enormously thick 
folds in the fundus of the stomach. Many subsequent radiologists did not raise 
the question of lymphoma. In that case, the gastroscopist noted a very marked 
cobblestone appearance with multiple superficial ulcerations. In the present case, 
there were many of the same signs as were noted in the other case, namely, extremely 
thick folds extending even into the antrum where such folds are not usually visible 
to the gastroscopist, marked cobblestone appearance, some distortion and rigidity 
with poor response to air inflation, erosions and superficial ulcerations which ap- 
peared and disappeared in diflerent areas at different examinations. The gastro- 
scopist, although obviously not certain, put lymphoma first among the tumor pos- 
ibilities. With the above findings in mind, perhaps the diagnosis of lymphoma can 
be made or at least suspected more often. 

NORMAL POSTERIOR GASTROENTEROSTOKY STOMA 

One Case Illustrating the Limitation of X-ray in a Normal Posterior 
Gastroenterostomy Stoma 

A. F. This sixty-two year old woman was sent into the hospital because of an 
outside x-ray diagnosis of carcinoma of the stomach. The first x-ray examination 
done in this hospital showed no evidence of disease in the esophagus, stomach, or 
duodenum. Three days later, however, a gastrointestinal series revealed a small 
filling defect in the antrum of the stomach measuring approximately 2 cm. in diam- 
eter. The defect was lobulated and was closer to the greater curvature. At times, 
there was a questionable crater appearing in the region of the lesion. The appearance 
was that of a localized small lesion in the antrum most likely a small sessile tumor or a 
congenital variation (aberrant pancreas or abnormal mucosal arrangement are less 
likely possibilities). Gastroscopy two days later was reported as follows: a normal 
peristaltic wave was seen passing over a normal appearing antrum to a tight closure 
at what appeared to be normal pylorus. On the posterior wall of the antrum unu- 
sually near the pylorus, there was a normal appearing gastro-enterostomy stoma. 
The stoma appeared to be of normal size and a good view was obtained well jn to the 
jejunum probably for a distance of at least 10 or 12 cm. No abnormality was noted. 
Re-examination by x-ray the following day showed the soft pol3q)oid mass in the 
distal portion of the antrum to be produced by a posterior gastroenterostomy with 
slight projection of the anastomosis into the lumen. A small amount of barium 
passed through the anastomosis, most of the barium passed through the pylorus. 
No operation was performed, but the gastroscopisFs findings were confiimed by the 
second x-ray. 

Comment: This is a very unusual case where a normal posterior gastroenterostomy 
was well demonstrated by gastroscopy but was at first thought to be a possible antral 
tumor by x-ray. 
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NORIIAL STOMACH 

X-ray and Gastroscopy Both Correct (i Case) 

W. R. On the first x-ray examination a filling defect was seen in the region of the 
angle of the stomach which had more the appearance of foreign material than of 
tumor. Re-examination of the stomach four days later was again somewhat handi- 
capped by fluid within the stomach but no intrinsic lesion was seen. The pylorus 
opened readily. The cap was not deformed. Only the uppermost portion of the 
medial wall of the second portion of the duodenum was somewhat smoother than 
usual. The findings were not definite enough to make a diagnosis of a mass in the 
region of the head of the pancreas. Gastroscopy was performed the following day, 
the stomach contained large amounts of secretion which interferred with the view of 
the body of the stomach. The angulus, however, was fairly well seen and appeared 
normal with normal peristaltic wave passing over a normal appearmg antrum to what 
appeared to be tight closure at a normal pylorus. X-ray examination was performed 
on two subsequent occasions within about a month and each time showed pressure 
on the antrum as well as on the second portion of the duodenum suggesting a mass in 
the region of the head of the pancreas which prevented emptying of the stomach in 
the supine position but allowed fairly good emptying of the stomach with the patient 
in the right lateral position. The day after gastroscopy the patient was explored, 
cholecystectomy performed, and an area of cystic degeneration of the pancreas was 
found along the lesser curvature of the stomach near the prepyloric region as sug- 
gested by x-ray. The pathological report was cholecystitis and cholelithiasis. 

Comment: Both the radiologist and the gastroscopist were correct in reporting 
a normal stomach. The radiologist was more helpful in suggesting a mass in the 
region of the head of the pancreas. 

One Case Illustrating the Limitation of X-ray in a Proven Normal Stomach 

F. H. This seventy-seven year old man was admitted for gastroscopy because of 
hematemesis, melena, and an outside x-ray examination which showed a filling defect 
in the fundus of the stomach. Because of the x-ray report, gastroscopy was done im- 
mediately after admission to the hospital. Except for some reddening and edema in 
the body of the stomach, gastroscopy was negative. The findings were consistent 
with a moderate degree of superficial gastritis. A neoplasm in the blind area of the 
fundus could not be positively excluded. X-ray examination was repeated and dem- 
onstrated an inconstant irregularity in the cardia. Three weeks later, the x-ray 
examination was repeated and revealed quite a change in the appearance of the 
stomach since the last examination. The fundus of the stomach presented “a quite 
constant contour in several films as though the wall were infiltrated, and one seeing 
this now for the first time would certainly be suspicious of neoplasm.” About two 
weeks later, a transthoracic exploration of the esophagus and stomach was carried 
out. No neoplasm was demonstrable. 

Comment: Two different radiologists were sufficiently definite about the presence 
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of a neoplasm in the fundus of the stomach that operation wasad\dsed. Thegastros- 
copist v?as unable to visualize any lesion but could not exclude a possible neoplasm 
in the blind area of the fundus. Exploratory operation was negative. 

DISCUSSION 

In this series of 53 cases there were 19 proven carcinomas in 10 of which 
x-ray and gastroscopy were both correct, in one both were incorrect, and in 8 
one method was more accurate than the other, 6 times in favor of gastroscopy, 
twice in favor of x-ray. In the previous series of 245 cases x-ray was superior in ’ 
32 cases, gastroscopy superior in only 20. This shift in favor of gastroscopy 
may mean that with greater experience and wtli improvements in the mechanics 
of the instrument the gastroscopist is getting a larger percentage of correct 
diagnoses in carcinoma. Whereas in the previous series there were 32 gastros- 
copic failures, 25 of which were listed as mechanical, in the present series 
there was only one mechanical failure of the gastroscope in carcinoma. Com- 
parisons are not quite fair as the present series is much smaller. Definite 
improvements in the instrument include the ability to change tire angle of the 
mirror in two of the American gastroscopes, and proximal control of the 
flexible part in one of the English instruments.^ Thus lesions are better seen 
and more accurate diagnoses are obtained. 

In the ulcer group, however, there has been no appreciable improvement in 
gastroscopic diagnosis, all except one of the 6 failures in the present series being 
^ mechanical. The improvements in the gastroscope mentioned above have not 
benefitted the ulcer group so much as the cancer group because (1) ulcers are 
often smaller and harder to see than carcinomata; (2) the mechanical improve- 
ments referred to have not helped very much in visualizing the lesser curvature 
of the antriim and prepyloric area where many small ulcers occur; and (3) 
the English gastroscope which helps so much with lesions high on the lesser 
curvature and posterior wall has only very recently been used to any extent 
by the writer. 

There were only 2 jejunal ulcer cases in this series and as in the previous 
series of 8 jejunal ulcers the limitations of gastroscopy are again demon- 
strated. The gastroscopist made an erroneous diagnosis of carcinoma in one 
and encountered too much spasm in the other to permit any view of the lesion. 
The radiologist was correct in both instances. 

In the diagnosis of gastritis gastroscop}^ has generally been considered the best 
method of diagnosis, but in 2 out of 5 pathologically proven cases in this series 

* I refer to the Kerman Taylor flexible gastroscope which I found at first unsatisfactoiy due to 
porous wartime rubber and consequent fogging of the lenses. This has non been repaired and I ara 
finding it excellent. 
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gastroscopy failed to reveal any gastritis. In one of these x-ray examination 
was also negative but in the other the radiologist reported thickened folds and 
increased secretions. In the remaining two cases of gastritis the radiologist 
in one reported carcinoma and in the other failed to find any definite evidence of 
disease. Although gastroscopy may occasionally fail to demonstrate gastritis 
which is later proven by the pathologist it is still the only method which has 
been reasonably well correlated with the pathological findings (2, 3). 

No generalizations can be made from the 6 remaining cases scattered in 4 
groups. In one of the 2 cases of benign tumor the gastroscopist was able to 
visualize multiple small polyps not visible by x-ray. In the other benign tumor 
case the gastroscopist was more specific in his description and diagnosis than 
the radiologist, but considerably overestimated the size of the leiomyoma. In 
the only lymphoma case in this series the gastroscopist diagnosed severe super- 
ficial gastritis with erosions and was strongly suspicious of lymphoma. Not 
long after this, however, he was incorrect in putting lymphoma as first choice 
in a case of benign ulcer (see E. G.). A fourth case in this miscellaneous group 
was an xmusual one illustrating the limitation of the radiologist in visualizing 
a normal posterior gastroenterostomy stoma. In one of 2 proven normal 
stomachs x-ray and gastroscopy were both correct, the radiologist being more 
helpful in diagnosing extrinsic pressure from a mass in the region of the head of 
the pancreas. In the other normal stomach two radiologists were so suspicious 
of carcinoma in the fundus of the stomach, that exploratory operation had to 
be performed. No tumor was found and none had been seen by the gastros- 
copist but he had not been able to positively exclude the possibility of car- 
cinoma in a blind area of the fundus. 

Summarizing the results of x-ray and gastroscopy in the above 53 cases both 
methods reached the correct diagnosis in 21, both were incorrect in 8, x-ray 
was more accurate than gastroscopy in 11 but gastroscopy was more accurate 
than x-ray in 13. If the 8 cases in which gastroscopy was limited because of 
mechanical difiiculties are excluded, there remain only 3 cases in which x-ray 
was more accurate than gastroscopy. In other words if the gastroscopist can 
get an adequate view of the lesion his chances of making a correct diagnosis 
are greater than those of the radiologist. 

CONCLUSIONS 

The limitations of radiology and gastroscopy have been pointed out in 53 
cases of proven carcinoma, gastric ulcer, jejunal ulcer, gastritis, benign tumor, 
lymphoma, normal posterior gastroenterostomy stoma, and normal stomach. 

In demonstrating the limitations of both methods of examining the stomach 
the value of each as it supplements the other is clearly brought out. The two 
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methods are not competitive but supplementary, and greater diagnostic 
accuracy is attained when both are used cooperatively than when either is used 
alone. 

The mechanical limitations of gastroscopy still present various difficulties 
but efforts to correct them have already met with some success. 

If the gastroscopist can get a satisfactory view of the lesion his chances of 
arriving at a correct diagnosis appear to be greater than those of the radiologist, 
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THE VALUE OF GASTROSCOPY TO THE CLINICIAN^ 

Chester M. Jones, M,D. 

Physician^ Massachuselts General Eospital^ Boston, Clinical Frojessor oj Medicine, 

Harvard University 

It is now thirteen years since examination of the stomach by means of a 
flexible gastroscope was first performed in this country by Benedict. Previous 
to that time the limitations imposed by the rigid open-end gastroscope had 
precluded its use as an instrmnent of real diagnostic value. The flexible scope, 
devised by Schindler and Wolff; is free from most of the dangers inherent in 
the previous instruments and it has made possible direct inspection of most of 
the gastric surface. 

Schindler’s original observations, plus those that have accumulated in recent 
years, constitute an important contribution to our knowledge of gastric change 
under disease, and, to some extent, under physiological conditions-. It is per- 
tinent, I think, that I be permitted to evaluate the results that have accrued 
from the use of gastroscopy, from the point of view of the interested by- 
stander. I believe I can qualify on both counts of interest and standing-by. 
As far as Dr. Benedict is concerned, I have been, while looking over his 
shoulder, both enthusiastic and critical. It has long been my opinion that new 
procedures, in order to obtain the optimum lasting value as accessory diagnostic 
measures, need the constant application of both enthusiasm and scepticism on 
the part of the clinician. 

To the question, “Is gastroscopy of real clinical value?” the answer should 
be a definite affirmative. There can be no doubt that it has contributed im- 
portant and decisive information, both as a diagnostic procedure supplemental 
to careful roentgenologic studies, and as a unique, direct source of information. 
That such is the case does not diminish the fact, to my mind, that it also has 
definite limitations and that not infrequently it contributes some uncertainties. 
This seeming contradiction, however, places it in a position no different from 
that of all diagnostic measures. 

Gastroscopy alone permits one to make an accurate diagnosis of gastritis. 
No other measure can provide the definite information necessary to this 
diagnosis. Wliether one can state as readily that the term gastritis is used 
by all gastoscopists with equal accuracy and understanding is quite another 
matter. Granting for the moment that the diagnosis of gastritis is accurately 
and conscientiously employed, there is little doubt that the demonstratiem of 
this condition has been an outstanding contribution to the elucidation of many 

*Read before The American Gastroscopic Club at Atlantic City, New Jersey, May 26, 1946. 
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cases of previously unexplained hemorrhage. The value of this particular 
contribution must be stressed. In the absence of demonstrable roentgeno- 
logic abnormalities, major bleeding episodes frequently have been adequately 
explained by gastroscopic findings. Although, unfortunately, there are still 
cases of mysterious upper gastrointestinal bleeding, the number is constantly 
being reduced by integrated radiologic, gastroscopic and esophagoscopic stud- 
ies. I have included esophagoscopy because, in a sense, it embodies gas- 
troscopic observation in one particular group of cases, namely, that of the 
patients bleeding from moderate-sized paraesophageal hernias. Here the long 
esophagoscope can at times demonstrate the congested bleeding area in the 
herniated portion of the stomach, while the remainder of the stomach, visual- 
ized by routine gastroscopy, may be entirely normal. 

There are other values to be placed on the work done by an experienced 
gastroscopist. He always supplements roentgenologic studies of the stomach, 
and I believe that the demonstration of a gastric lesion by the radiologist 
should usually imply confirmation by the gastroscopist. As all of you know, 
there is a small group of cases in which the endoscopist has visualized lesions 
not shown by x-ray. The reverse is, of course, equally true. Of greater 
import, however, is the agreement, or lack of agreement, present between the 
radiologist and the gastroscopist in the presence of a known gastric lesion. 
I refer to the differentiation between benign and malignant lesions. To my 
mind, it is futile to engage in a controversy over the accuracy or infallibility 
of either procedure in solving this most Important problem. In the final 
analysis, neither method can be entirely accurate or infallible. In doubtful 
cases, of which there are many, it is impossible for either to provide more 
than moderate assurance of the probable diagnosis; the final decision must 
depend on a correlation of all known facts, including progress of the lesion, 
the frequent demonstration of a histamin-achlorhydria, and the like. 

That one must continue to entertain doubts is obvious when one remembers 
the occasional case in which complete healing of gastric ulceration seemed 
assured by repeated roentgenologic examinations, and gastroscopic studies 
indicated restoration of normal mucosal continuity, but in which the patient 
returned subsequently with obvious and perhaps inoperable cancer. By this 
I do not mean that all gastric ulcers, or even the majority of them, require 
resection. I do wish to infer that the limitations of any diagnostic procedure 
must be recognized, andnot overlooked to the point of anything approaching 
complacency. 

In the presence of gastric ulcerations, the best practice is to employ gastros- 
copy plus radiologic observation on repeated occasions until one can be assured 
that the risk of unrecognized cancer has been eliminated. I believe that no 
gastroscopist would be right in stating that he can always differentiate between 
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benign and malignant processes, but in doubtful cases I still want his help 
in trying to make such a differentiation. 

In addition to the foregoing, gastroscopic visualization of other gastric 
lesions, such as adenomatous polyps, leiomyosarcomata, lymphomata, and the 
like, is of extreme value in directing proper therapeutic measures. 

Whether or not the obtaining of biopsy material by gastroscopic means 
is of real value is open to question. In any obviously malignant process it 
is preferable to accomplish this by surgical removal. In doubtful cases, the 
chances of obtaining adequate material for microscopic study is remote. 
Certainly a negative biopsy finding in a doubtful case could not be accepted 
as final because of the frequent association of a benign inflammatory process 
with malignancy. 

I am sure that the demonstration of gastritis by gastroscopy does not 
necessarily mean that the cause of bleeding has been found. On the contrary, 
a bleeding duodenal ulcer may not infrequently be associated with an easily 
demonstrable gastritis, which is quite innocent as far as blood loss is concerned. 

Reverting to the diagnosis of gastritis, I have some reservations. The 
term atrophic gastritis should be limited to those cases in which there is no 
associated deficiency disease and possibly no general constitutional degenera- 
tive disease. More frequently than not, gastric atrophy under these conditions 
is not attributable to an inflammatory process but is simply a reflection of 
degenerative changes taking place throughout the organism. Adequate re- 
placement therapy often modifies or restores to normal an atrophic mucosa 
incidental to such a process. The condition should be called gastric atrophy 
and so considered. 

Gross hypertrophic changes, ulcerations or erosions are obviously associated 
with a true gastritis and should be so classified. The confirmation of gas- 
troscopic diagnosis by histologic study of resected specimens by numerous 
investigators can leave no reasonable doubt as to the accuracy of gastroscopic 
observation when carried out by an experienced operator. 

The most controversial point, to my mind, is the ease with which a diagnosis 
of superficial gastritis is made by certain observers in an attempt to explain 
S)miptoms. It is obvious, in many instances, that the visualization of a hy- 
peremic, edematous, or hypersecreting gastric mucosa has been used as a 
substitute for sound clinical judgment in the evaluation of a patient and his 
S3mptoms. In discussing this particular issue, I should like to refer back to 
our first American gastroscopist, Beaumont. The gross changes that he 
noted in the stomach of Alexis St. Martin hold the key to much of the contro- 
versial matter that troubles clinicians and gastroscopists alike in relation to 
minor degrees of gastric alteration and s3mptomatology. In the case of 
Alexis, the effects of drink, anger, overeating, and other variables were reflected 
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in day-to-day changes in color, secretion and turgidity that corresponded 
closely to the gastroscopic changes now frequently labelled gastritis. The 
more or less transient hyperemia, pallor, excessive secretion, and the appearance 
of “aphthous patches” that were noted were striking modifications from 
normal but, in all probability, did not indicate a true gastric inflammatory 
process. 

A century later Wolf and Wolfi produced similar changes at will as a result 
of emotional stimulation; they recorded them by color photography, and 
watched them revert to normal. If such striking alterations can be demon- 
strated in the living human being, it must signify that the line between impor- 
tant functional changes of a transitory nature and the more permanent changes 
due to chronic inflammatory diseeise is a difficult one to draw with any degree 
of accuracy. It is even more difficult to be certain that readily visible altera- 
tions in the appearance of the gastric mucosa are the cause of symptoms. In 
many instances these alterations represent merely the reaction of the end-organ 
to overstimulation from distant centers. They are comparable to the striking 
motor, secretory and vascular changes that can be noted on sigmoidoscopic 
examination in patients with so-called mucous colitis or “irritable colon”. 
Whether such changes are due to psychological disturbances or to local irri- 
tants is of little immediate consequence. The important fact is that hyper- 
emia, turgidity, hypersecretion, or the reverse, may be due, to irritation from 
a variety of causes, many of which originate at a distance from the organ af- 
fected. These causes are frequently the focal point of difficulty, and are the 
source of symptoms rather than any local gastritis or colitis. This situation 
is comparable to the severe conjunctival irritation with intense lacrimation, 
hyperemia, and edema which is so commonly seen in a person who has suffered 
a serious bereavement and has wept copiously. The appearance of the eye 
may well simulate a conjunctivitis, yet actually it represents only a transient, 
external expression of grief. 

The frequency with which definite changes can be demonstrated in the 
motor, secretory, and vascular functions of the stomach without any symptoms 
indicates clearly that conscientious thinking is needed in the interpretation 
and classification of the milder superficial gastric changes. The discrepancy 
between symptoms and gastroscopic findings was clearly demonstrated by 
Chamberlain in his recent paper. His attempt to differentiate sharply between 
psychoneurotic individuals and patients with gastritis on the basis of relatively 
minor gastric changes is open to some question. Halsted, in the Mediter- 
ranean Theater, observed similar gastroscopic changes in a certain proportion 
of 200 cases of “nervous dyspepsia”, but was definitely in doubt as to which 
was cause and which effect, as far as symptoms were concerned. Thompson 
of Philadelphia examined 500 patients at St. Albans during the war. A certain 
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proportion of the group were sent from the Neuropsychiatric wards because 
of vague digestive s3Tnptoms. In these patients the digestive symptoms were 
not predominantly gastric but were part of a definite pattern of neurotic com- 
plaints. A significant number showed marked hyperemia, edema, and exces- 
sive mucoid secretion in the stomach, but those with the most apparent changes 
did not have any greater tendency to real gastric complaints than those with 
lesser changes. Of the remainder of the group, not coming from the psychiat- 
ric wards, less than half of the patients having gastric symptoms (anorexia, 
nausea, vomiting, and discomfort) showed objective evidence of so-called 
gastritis, and roentgen examinations were negative. Furthermore, intensive 
therapy with insistence on regulated dietary management, avoidance of 
tobacco, alcohol and coffee, and even gastric lavage with medicated solutions 
such as have been advocated by some in the treatment of gastritis, had little 
effect on either the symptoms or the gastric mucosal alterations when present. 
Both Thompson and Halsted are in doubt as to the wisdom of calling such 
gastric changes gastritis. 

Obviously a final decision is still not forthcoming. I am sure, however, 
that gastroscopists and dincians alike wiU contribute much more by with- 
holding a definite classification of gastritis from this large group of patients 
who present minor mucosal changes in vascularity, motor and secretory 
activity than by complacently applying the label of an inBammatory disease 
of the stomach and treating ii rather than the hidividnal and his habits. 

I have tried to point out the real contributions as well as some of the uncer- 
tainties attendant upon the use of gastroscopy. I might add one more con- 
tribution that it is gradually making, that of repeated observation of the 
appearance and behavior of the stomach in intercurrent disease, such as the 
- deficiency states and specific infections. To know what the stomach is like 
in sprue and in infectious hepatitis is an important addition to our understand- 
ing of symptomatology in two important disease conditions. 

DISCUSSION 

Dr. John T. Howard: I suppose you know what I am going to say before I 
start, because it is always the same thing, but I am very glad that Dr. Jones mini- 
mized the importance of superficial gastritis and that in the differential diagnoses 
that were discussed today superficial gastritis was not mentioned. 

For a long time, we have been reporting this as a red stomach rather than as a 
diseased stomach. 

We are apt to make mistakes if we rely too much on gastroscopy alone. 

I am glad to see here, and to gain the impression that the men who read papers 
today are having their patients operated on if the gastroscopic findings and the X-ray 
findings don’t agree. There is a tendency to rely more on the X-ray than on the 
gastroscopic findings when they do not fit. I think this right, and that the diagnosis 
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of gastritis should be made only when the findings are definite. I am always afraid 
of missing a malignancy. Dr. Jones said the same thing. 

•Now, these operations are so simple and the mortality is so low that when gastro* 
scopic examinations are equivocal, Dr. Pollard to the contrary notwithstanding, I 
think we had better have a peek in. I think Dr. Hodes said that same thing. 

Yesterday we saw some pictures of cases that were suspected to be extensive 
carcinoma. I refer to Dr. Palmer^s cases and to one case shown by Dr. Maurice 
Feldman. It occurred to me that some people in the audience might have felt in 
Dr. Palmer’s cases that if the thing is carcinoma and it is so extensive, what can one 
do about it? As you know, complete gastrectomy can now be done. Dr. Palmer 
said this afternoon he did not advocate complete gastrectomy for hypertrophic 
gastritis. What can be done about it? 

Well, if it is carcmoma we can’t cure the patient, but with this complete gas- 
trectomy technique the lives of enough patients can be prolonged, and if it is car- 
cinoma the patient has nothing to lose. The success of the operation is rather high 
in Baltimore, and the lengthening of life is worth while, so that I rather agree that in 
cases of doubt, even when things look pretty pessimistic, there had better be an 
operation. 



THE GASTROSCOPIC DIFFERENTIATION OF GASTRITIS FROM 
CARCINOMA OF THE STOMACH* 


Herman J. Moersch, M.D. 

Division of Medicine, Mayo Clinic, Rochester, Minnesota 

A review of the literature dealing with gastroscopy in the differential diag- 
nosis between gastritis and carcinoma of the stomach might readily lead one 
to the conclusion that gastroscopy enables one to make such a differentiation 
with the greatest of ease. This assumption is based in part on the fact that 
gastroscopy is supposed to be practically infallible in the diagnosis of gastritis. 
Doubt as to the accuracy of such a conclusion soon presents itself when one 
' studies reports dealing with gastroscopy in the diagnosis of carcinoma of the 
stomach., Schindler and Gold (1), Konjetzny (2) and others have pointed 
out that during gastroscopy gastritis may at times be confused with carcinoma. 
Schindler (3), in 1939, ably reported seven cases of gastritis which presented a 
gastroscopic picture that could not be distinguished from that of carcinoma 
of the stomach, and in which the diagnosis was established only on microscopic 
examination. 

Although there exist many references in the literature to the possible role 
of gastritis as a predisposing factor in the development of carcinoma of the 
stomach, there has been a sparsity of reports as to the accuracy of gastroscopy 
in distinguishing between the two conditions. This scarcity of information 
is due largely to the fact that abdominal exploration is seldom performed 
on patients because of gastritis and therefore microscopic confirmation of 
the diagnosis is lacking. The microscopic diagnosis of gastritis is likewise 
not without pitfalls, as Crohn (4) has so weU pointed out, for most stomachs, 
especially those of adults, will show some evidence of inflammatory change, 
a normal gastric mucosa being indeed very rare. To add to the difl&culty, there 
exists a difference of opinion among gastroscopists as well as pathologists 
as to what actually should be classified as gastritis and what constitutes a 
normal physiologic change. In this paper, only those cases in which the 
changes are obvious and meet the criteria generally accepted as those of gastritis 
are classified, after gastroscopic examination, as gastritis. 

In any attempt to evaluate the accuracy of gastroscopy in the differential 
diagnosis between gastritis and carcinoma of the stomach one must take cog- 
nizance of the fact that the two conditions frequently coexist in the same 
stomach. Although a gastroscopic diagnosis of gastritis may be correct in a 

*Read at the annual meeting of the American Gastroscopic Club, Atlantic City, New Jersey, 
May 26, 1946. 
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case of this type, if the coexisting carcinoma was overlooked the gastroscopic 
diagnosis, in the present study, will be regarded as incorrect. 

CLINICAL STUDY 

Yesterday, before the American Gastro-Enterological Association, in dis- 
cussing the value of gastroscopy in the diagnosis of carcinoma of the stomach, 
Dr. Kirklin and I (5) reviewed 100 selected cases of proved carcinoma of the 
stomach in which gastroscopy had been performed, and pointed out that 
gastritis is the condition most frequently confused with carcinoma. In 
this group of cases, the carcinoma had been misinterpreted as gastritis on 
gastroscopic examination in eleven instances. Although the group was a 
selected one, all cases being chosen to illustrate the more difficult diagnostic 
problems, still this result emphasizes how frequently carcinoma may simulate 
gastritis, and shows the great care that must be exercised to distinguish between 
the two. It would seem appropriate, in order to obtain a more accurate 
imderstanding of the diagnostic difficulty involved in the differential gastro- 
scopic diagnosis between gastritis and carcinoma of the stomach, to review 
100 cases of microscopically proved gastritis and see if the same error in diag- 
nosis existed in this group as in the cases of proved carcinoma. 

In this group of 100 cases, a gastric operation had been performed and the 
diagnosis of gastritis had been confirmed by gross inspection of the interior 
of the stomach and also by microscopic examination of tissue. The patients 
had all undergone both gastroscopy and roentgenologic examination of the 
stomach preceding the gastric operation. In passing, it might be well to 
mention that gastric operation had been performed in the majority of the 
cases for other dinical reasons than that a gastroscopic diagnosis had been 
made of gastritis. 

There were seventy-eight men and twenty-two women in the group. The 
youngest patient was twelve years of age and the oldest, seventy-five, the 
average age being forty-seven years. Thirty-nine of the patients had under- 
gone previous operation on the stomach, while the remainder had been free 
of such an experience. All of the patients gave a history of gastric distress. 
In eighty of the 100 cases, as shown in table 1, gastroscopic examination 
preceding operation had been reported as revealing gastritis. In twenty 
cases, the gastroscopic diagnosis had been erroneous. It is of interest to note 
that the percentage of error was much lower for those patients who had under- 
gone previous operation on the stomach than for those who had not. This 
is not surprising, as Walters and I (6) had previously found that gastroscopy 
was of great value in the study of patients who had undergone operation 
on the stomach and subsequently had had gastric distress. In my opinion, 
this is one of the most useful fields for gastroscopy. 
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The sources of error in the twenty cases in which the gastroscopic inter- 
pretation of the character of the gastric lesion was incorrect are given in table 
2. In two of the cases, gastroscopic diagnosis was impossible owing to un- 
satisfactory visualization of the interior of the stomach because of accumulation 
of secretion and bleeding. Probably the most surprising finding was that 
in three instances the result of gastroscopic examination was reported as 
negative when gastritis was found at operation. This result at least demon- 
strates what was referred to earlier, namely that my colleagues and I insist 
on seeing definite changes in the gastric mucosa before making a gastroscopic 
diagnosis of gastritis. In three cases, a gastroscopic diagnosis of gastric ulcer 
was made, and at operation the condition was found to be one of ulcerative 


TABLE 1 

100 cases of proved gastritis 



GASTROSCOPIC DIAGNOSIS 

] 

NO PREVIOUS OPERATION 

ON STOMACH 

PREVIOUS OPERATION 

ON STOMACH 

Correct. . 



42 

38 

Wrong. . . 



19 

1 

Total. . 


.. 100 

61 

39 


TABLE 2 


Gastroscopic diagnosis in twenty cases of gastritis in which gastroscopy had been in error 


DIAGNOSIS 

NUMBER 

Carcinoma 

12 

•Ulcer 

3 

Negative 

3 

Indeterminate 

2 




gastritis. This is an error that may be extremely difficult to avoid. The 
most frequent source of error was in distinguishing gastritis from carcinoma 
of the stomach. In twelve of the cases the condition was misinterpreted as 
being due to carcinoma of the stomach. Obviously, this is a mistake that 
is deserving of the most careful consideration, because of the marked difference 
in implications that the two diagnoses involve. In referring to the study of 
100 cases of proved cancer of the stomach, it was stated that in eleven cases 
the condition had been mistaken for gastritis. These results mean that there 
is an error of approximately 10 per cent in distinguishing between gastritis 
and carcinoma of the stomach. 

The type of carcinoma of the stomach most likely to be confused with gas- 
tritis, as Schiff (7) has pointed out, is the linitis plastica, or leather bottle 
t 5 q)e. In this type of carcinoma, the difficulty is due primarily to the fact 
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that the lesion may involve the entire gastric mucosa, and as a consequence 
there is no normal mucosa present as a basis for differentiation by the gastros- 
copist. A carcinoma localized in a gastroscopically blind region will lead 
of necessity to difficulty in diagnosis. However, this is a rather uncommon 
occurrence and one that can be used too freely to cover an error in diagnosis. 
The greatest difficulty exists in those cases in which the carcinomatous process 
is submucosal in origin and limited to a rather small region and in which there 
is no associated tumefaction or ulceration. That the differential diagnosis 
is extremely difficult in certain cases is attested by the fact that in six of the 
cases of proved gastritis the surgeon, at the time of operation, experienced 
difficulty in determining whether the gastric lesion was benign or malignant, 
and the final diagnosis had to rest on microscopic examination of the gastric 
tissue. Case 1 is of this typ^. 

Case L — The patient was a woman, forty-nine years of age, who had been perfectly 
well until two 3^ears before coming to the Mayo Clinic for examination. At that 
time, she began to have dull, aching pain in the right lower quadrant of her abdomen. 
This was noticeable chiefly during the da 3 '^time and was especialb^ aggravated b 3 '' 
nervousness. There was no relationship to eating, either of a quantitative or of a 
qualitative nature. There was no associated nausea, vomiting or disturbance in her 
intestinal habits. Six months before our examination she began to have intermit- 
tent attacks of epigastric pain which would appear while she was eating. The attacks 
were especially likeb^ to occur at luncheon and at dinner; she had no difficulty at the 
morning meal. The pain never awakened her at night and there was no associated 
nausea, vomiting or hematemesis. The patient did belch a great deal and this 
seemed to afford her some relief. Her symptoms were definitely aggravated by 
nervous tension. She had been on a reduction t 3 ’^pe of diet and during the period of 
two years had lost approximately 50 pounds (22.7 kg.). A roentgenogram of the 
stomach had been made elsewhere and this had been reported as showing a lesion at 
the outlet of the stomach. 

Our physical examination gave essentially negative results. The pertinent lab- 
orator 3 ’' findings were as follows: Anab^^sis of gastric contents showed no free hy- 
drochloric acid. Roentgenographic examination of the stomach was reported as 
showing a duodenal ulcer with diffuse narrowing of the distal third of the stomach; 
there was no associated palpable mass (fig. la). Flocculation reactions were neg- 
ative. On gastroscopic examination, infiltration was obser\>^ed to be present in the 
antral portion of the stomach. The gastric mucosa was thickened and nodular in 
appearance. Peristaltic waves, however, were found to pass through this region 
of involvement without difficult 3 % and when the abdominal wall was palpated while 
the gastric mucosa was being inspected through the gastroscope, the wall was found to 
be pliable. The region of involvement extended from the lower portion of the 
antrum up to just be 3 ’^ond the angle of the stomach. From the gastroscopic stand- 
point, the condition did not appear to be neoplastic. Operation was advised. 

At the time of operation, infiltration was noted in the prepyloric portion of the 
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stomach. Tlie exact nature of tliis infiltration could not be determined. Because 
of the possibility of its being malignant partial gastrectomy was performed and a 
posterior Polya anastomosis was made. On microscopic examination the region of 
involvement in the antral portion of the stomach was found to be due to chronic 
ulcerative gastritis involving the distal 8 cm. of the stomach, with associated patchy 
ulceration of the mucosa and marked infiltration of the wall. This was classified 
as ulcerative gastritis, grade 4 (on the basis of 1 to 4, in which 1 designates the 
mildest and 4 the most severe gastritis) (fig. li). 



Fig. la. Stomach in case 1, demonstrating diffuse narrowing of distal third of the stomach, h. 
Resected portion of stomach in case 1, demonstrating area of gastritis. 

When this patient was re-examined four years later she had had no recurrence of 
her gastric disease. 

Considerable help by roentgenographic examination of the stomach is to 
be anticipated in the differential diagnosis of carcinoma of the stomach from 
gastritis. In cases of carcinoma of the stomach, the roentgenologist is able 
to furnish considerable assistance in the establishment of a correct diagnosis 
but even here, as Kirklin and I (5) pointed out, difficulty may be experienced 
in distinguishing between carcinoma and gastritis. With respect to gastritis 
itself, Gaither and Borland (8), Renshaw (9), and Templeton and Schindler (10) 
have stated that roentgenographic examination of the stomach is of little or 
no value in diagnosis. Berg (11), however, expressed the opinion that roent- 
genographic examination of the stomach could be of value in the diagnosis 
of gastritis. In reviewing the roentgenographic findings in the present series 
of cases of proved gastritis, it is of interest that the roentgenologist had made 
a diagnosis of gastritis in thirty- two of the cases. This is indeed an extremely 
commendable figure. The roentgenologic signs on which the diagnosis of 
gastritis was based are those described by Ansprenger and Kirklin (12). These 
consisted of the presence of localized, ragged, irregular h)T3ertrophic mucosal 
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folds, or the presence of a wartlike granulation of the relief. These granula- 
tions appear as pinhead-sized or diffusely scattered wartlike lesions. One of 
the most indicative of tlie roentgenologic signs of gastritis is the demonstration 
of mucosal erosions. 

From the gastroscopic standpoint, probably the most noteworthy fact 
is that in nine of the proved cases of gastritis the roentgenologist had requested 
the gastroscopic examination because of the unusual roentgenoscopic picture, 
feeling that there was insufficient evidence at hand to establish a definite 
diagnosis. This is a field that is deserving of cultivation. I feel certain 
that through such co-operation it will be possible to arrive at an earlier diag- 
nosis of gastric lesions than would take place if this co-operation were lacking. 

In some respects, error in gastroscopic diagnosis of carcinoma when the 
condition is gastritis is somewhat more justified than an error in the opposite 
direction, because if the condition should be diagnosed as carcinoma prompt 
surgical intervention would be indicated. If, on the other hand, carcinoma 
of the stomach should be misinterpreted as gastritis, the patient might be 
allowed to go untreated until the condition had reached a stage of inoperability. 

Taylor (13) has called attention to the importance and value of repeating 
gastroscopic examinations to avoid errors in gastroscopic diagnosis. This 
no doubt may be of value at times in the same manner that repeated roent- 
genologic examinations of the stomach may lead to the correct diagnosis. 
There is, of course, also the possibility that a correct diagnosis may be altered 
to an incorrect one by re-examination. The following case well illustrates 
the difficulty that may be experienced in determining the nature of the lesion 
even on gastric exploration. 

Case 2 . — ^The patient was a man, forty-four 3’’ears of age. He gave a history of 
having had a duodenal ulcer two years before coming to the clinic for examination. 
He had been placed on an ulcer diet with alkalies and had had a good response to 
this type of treatment. Roentgenologic examination of the stomach four months 
prior to our examination had been reported as giving negative results. Two weeks 
before his coming to the clinic, there suddenly developed in the epigastrium an ulcer 
type of pain which was relieved by food and belching. He had no tarry stools or 
hematemesis. During the few days before our examination the distress had in- 
creased in severity and had been associated with vomiting. 

General physical examination was found to give essentially'' negative results. 
On analysis of gastric contents there was no free hydrochloric acid; the total acidity 
was reported as 6 units at the end of one hour and there was considerable retention. 
The first roentgenogram taken of the stomach was unsatisfactory as the patient was 
unable to retain the barium meal. On reexamination the roentgenogram was re- 
ported as showing a duodenal ulcer with considerable edema of the mucosa of the 
distal half of the stomach, suggesting gastritis. Gastroscopy was attempted but it 
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was impossible to complete the gastroscopy because the patient complained of so 
much gastric distress when an attempt was made to inflate the stomach with air. 
Roentgenographic examination was then repeated and reported as showing an 
ulcerating carcinoma of the distal third of the stomach (fig. 2a). Gastroscopy was 
again attempted and this time it was possible to complete the examination. This 
revealed edema about the distal third of the stomach with evidence of gastritis. 

In view of the roentgenographic findings operation was advised. At the time of 
operation, the patient was found to have a lesion involving the lower third of the 
stomach, forming a mass approximately the size of a fist, 10 to 12 cm. in diameter. 
There was a great deal of shading of the mass into the gastric wall. It was im- 
possible to say whether this mass was due to carcinoma or to gastritis. Partial 



Fig. 2a. Lesion in case 2, reported as an ulcerating carcinoma of the distal third of stomach, b. 
Resected portion of stomach in case 2, demonstrating chronic ulcerative gastritis. 

gastrectomy was done and a posterior Polya anastomosis was established. The 
gross specimen is shown in figure 2b. On microscopic examination the lesion was 
found to be chronic ulcerative gastritis, grade 4, which the pathologist reported was 
the most extensive that he had ever seen. 

The patient’s symptoms were completely relieved by the operation and he has had 
no further difficulty. 

In passing, it might be mentioned briefly that a history of bleeding is not 
of a great deal of assistance in distinguishing between gastritis and carcinoma 
of the stomach. As Benedict (14) has pointed out, the presence of blood 
in the stomach is frequently associated with gastritis, especially gastritis of 
erosive type. 


COMMENT 

It is obvious that gastroscopy is not infallible in distinguishing between 
gastritis and carcinoma of the stomach. The usual characteristic pictures 
of carcinoma of the stomach and gastritis are well known and have been 
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repeatedly described in excellent articles that have appeared in the literature 
in recent years. I shall not attempt to repeat these descriptions here. I 
should like, however, to stress a few of the diagnostic aids that may be of 
assistance in distinguishing between these two lesions. It has been my 
observation that a frequent cause for error in gastroscopic diagnosis is an 
attempt to have the gastroscopic findings correspond to the clinical history. 
It is far better to report what is actually seen through the gastroscope than to 
try to read into the picture what would best agree with the clinical impression. 
Care is especially required in evaluating gastric lesions that are covered with 
secretions, and it is important that the stomach be as thoroughly empty as 
possible to avoid overlooking small lesions. Whenever difficulty is experienced 
in advancing a gastroscope after it has once entered the stomach, the possi- 
bility of a gastric tumor should always be seriously entertained. 

Probably one of the best and briefest descriptions of the differential diag- 
nosis between carcinoma of the stomach and gastritis is that which appears 
in Schindler’s (15) textbook, as follows: ‘‘The nodules of the surface of a 
benign tumor are regular, granular and rather uniform in size, whereas in 
malignancy they are irregular and variable, some very large and some small. 
In hypertrophic gastritis the nodes are not so stiff and no solid tumor-like 
protrusion is observed.” 

Ruffin and Bronm (16) have called attention to the influence of overdis- 
tention of the stomach in the diagnosis of gastritis. If one bases the diagnosis 
of gastritis on the character of the gastric mucosa rather than on the presence 
of gastric folds, there is little likelihood of error occurring in the diagnosis 
of gastritis based on overdistention of the stomach. Inflation of the stomach, 
however, can be of considerable aid in distinguishing between gastritis and 
carcinoma of the stomach, inasmuch as a carcinomatous lesion will not flatten 
out on overdistention of the stomach, as may occur in gastritis. 

One of the most valuable aids in distinguishing between gastritis and car- 
cinoma is palpation of the abdomen while examining the interior of the stomach 
through the gastroscope. By this means it is frequently possible to bring into 
view a lesion which otherwise might not be visualized, and it is often possible 
to determine whether the lesion is pliable or not. If it is pliable, it is more 
likely to be due to gastritis than to a carcinomatous process. Furthermore, 
palpation of the abdomen frequently will stimulate peristaltic activity which 
otherwise might not be present, and such peristaltic activity also may be of 
value in assisting in the differential diagnosis of the two lesions. Change 
of position is likewise to be advocated as assistance in this respect. 

It must be remembered that gastritis and carcinoma of the stomach may 
coexist, and care must be exercised to carry out a complete and thorough exam- 
ination in every case and the ph3^sician must not be misled in the interpretation 
by simply observing one portion of the stomach. The most important factor 
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of all is tliat the gastroscopic examination be carried out as^carefuUy and com- 
pletely as possible. 

CONCLUSIONS 

Gastroscopy is of value in the differential diagnosis between carcinoma of 
the stomach and gastritis. It is not, however, infallible and up to the present 
time an error of approximately 10 per cent has been experienced in distin- 
guishing between the two lesions. It is better, however, to err toward a diag- 
nosis of carcinoma than toward one of gastritis, as the patient is less likely 
to be allowed to go an undue length of time without proper treatment. Close 
co-operation between the roentgenologist, the clinician and the gastroscopist 
is to be highly recommended to enable the patient suffering from gastric disease 
to receive the most prompt and efficient care. 
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DISCUSSION 

Dr. Benedict: I see Dr. Palmer leaving, but I want to ask him a question. 
You talked yesterday about the operations you performed. Were they done with 
the idea that the disease was probably cancer and it turned out to be gastritis, or am I 
misinterpreting? 

Dr. Palmer: The operations I mentioned yesterday were carried out with the 
thought that the lesion present was a carcinoma, but was found to be hypertrophic 
gastritis. 

Dr. Stout’s picture interested me very much in that connection. Two of the 
stomachs I showed yesterday had a rather normal appearing gastric mucosa and two 
of them had a development similar to tliat in the last patient that Dr. Stout showed; 
in the one instance a cystic formation was present in the glands such as Dr. Stout 
showed. 

In those operations we were not recommending total gastrectomy. 
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Dinitrotoluene is used as a chemical stabilizer in the manufacture of certain 
types of smokeless powder. Symptoms and clinical findings found in workers 
exposed to dinitrotoluene in the manufacture of smokeless powder have been 
described in an earlier report (1). The incidence of complaints in this expe- 
rience early in World War II was sufiSciently high, involving 112 men out of 
a group of 154 workers so exposed during a twelve-month period, to call for 
the application of special measures to reduce the exposure. It was noted in the 
previous report that the more troublesome places of work on the smokeless 
powder lines were in the ^‘D.N.T. Screening House’’ and in the “Coating 
House.” The commonest complaints were those of dysgeusia, weakness and 
lassitude, headache, inappetence, nausea or vomiting, dizziness, and pain or 
paresthesia in the extremities. Pallor and cyanosis were found in a third 
of the group originally studied. Some degree of anemia occurred in nearly 
one-fourth of these workers. 

In 1942 an effort was made to reduce the exposure to dinitrotoluene through 
the following devices; 1) Engineering changes in methods used for crushing 
and screening dinitrotoluene, 2) improved ventilation in the buildings where 
the compound is handled, 3) application of good personal hygiene practices 
(bathing, the wearing gloves by workers, etc.), 4) better training and closer 
supervision of workers in the execution of their tasks, and 5) rotation of such 
workers to jobs without exposure every other week or for half of each month. 

The provision of better ventilation and other alterations in the handling 
of dinitrotoluene furnished a working environment with atmospheric concen- 
trations usually much less than one milligram of dinitrotoluene per cubic 
meter of air. 

Between midsummer 1942 and midsummer 1945, 714 workers exposed to dini- 
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trotoluene under the above conditions were given medical examinations at 
intervals of two to four weeks. A review of the records from these examina” 
tions shows a marked reduction in the incidence of symptoms and signs 
of illness as compared to the findings from the study of 154 workers for the 
twelve-month period covering the latter part of 1941 and the first of 1942 (1). 
Dysgeusia was rarely complained of during the last three years. Complaints 
of weakness and headache were found in approximately ten per cent of the 
men as compared to an incidence of fifty per cent during the first year of pro- 
duction of smokeless powder for military use. There occurred a similar 


TABLE 1 

Symptoms presented by 714 workers in dinitrotolnene 


syupTOJi 

KUltBER STEN AFrEClEO 

PES CENT or TorAE srrN 
EXPOSED 

Headache. 

94 

13.2 

8.7 

Weakness and lassitude 

62 

Inappetence, nausea, vomiting, 

57 

8.0 

Vertigo 

1 57 

8.0 

Pain or paresthesia in extremities 

' 56 

7.8 

Upper abdominal discomfort 

53 

7.4 



TABLE 2 

Signs presented by 714 workers in dinitrotolnene 


SIGN 

JOrnBEE MEN ATEECTED 

PER CENT OP TOTAL MEN 
EXPOSED 

Anemia 

73 

10.2 

Cyanosis 

62 

8.7 

Dermatitis 

32 

4.5 

Tenderness of liver 

29 

4.1 


Striking reduction in complaints of inappetence, nausea and vomiting, vertigo, 
pain or paresthesia in the extremities, and related symptoms. The findings 
from physical examination and clinical laboratory studies showed noteworthy 
improvement: pallor was rarely observed, there were no further instances 
of hepatitis of sufficient severity to show jaundice or require hospitalization, 
cyanosis dropped from thirty-four per cent to less than nine per cent and ane- 
mia from twenty-three per cent to ten per cent. 

Table 1 shows the incidence of the more prevalent complaints among workers 
in dinitrotoluene for the period 1942 to 1945. It should be pointed out that 
such symptoms are non-specific and are occasionally complained of by workers 
in a wholly non-hazardous occupation (however, an unselected sample of 
records of workers in other occupations has not shown as great a frequency 
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or severity of symptoms as is encountered in D.N.T. workers). Hence, 
all such complaints may not be taken as evidence of toxic effects from the 
chemical handled. 

Such findings as anemia, cyanosis, dermatitis and tenderness of the liver 
(which was not present on previous periodic examinations), usually with 
slight enlargement, are more valid evidences of disease. Such signs continued 
to be found occasionally in dinitrotoluene workers even with the various pro- 
tective measures used to limit exposure after July, 1942. The incidence of 
these findings for the last three years of World War II is given in table 2. 

SUMMAHY 

1. By means of adequate ventilation, personal protective devices, rotation 
of workers in and out of exposure, and alterations in the methods of handling 
of solid dinitrotoluene, the hazard of intoxication from this compoimd in the 
manufacture of military powders was significantly reduced, 

2. The improvement has been shown in a reduction of complaints and clin- 
ical signs which may be attributed to the effects of dinitrotoluene. 

3. Headache and weakness were the most frequent complaints, a low- 
grade anemia and cyanosis the most frequent findings in workers exposed to 
dinitrotoluene in this experience. 
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HEPATITIS FOLLOWING TRANSFUSION* 


J, Edward Berk, il.D,, Sc.D. (Med) 

From the Gastro-Inicstinal Sections, Tilton and Rhoads General UospUals 

INTRODUCTION 

The widespread outbreak of post-vaccinal (yellow fever) jaundice which 
occurred early in the recent war (8) forcibly directed attention to blood and 
its derivatives as a means of transmitting hepatitis. It was almost inevitable 
after this experience with small amounts of serum that transfusions of large 
amounts of whole blood, plasma and serum should next become suspect. 
In 1943 a report of the British Ministry of Health (25) drew attention to twelve 
cases of jaundice which appeared after transfusion of blood or serum. In- 
cluded among these were some of the nine cases subsequently reported in 
detail by Morgan and Williamson (33). In the same year Beeson (3) described 
seven cases of jaundice in civilians in the United States who had received 
whole blood transfusions from one to four months previously. Steiner (48), 
in 1944, described five cases of jaundice following transfusion of whole blood 
or plasma. On several occasions during that year, the author drew attention 
to the first of a group of such cases which had been encountered at the Tilton 
General Hospital (5). Subsequently, other observers in widely separated 
military hospitals (6, 14, 15, 34, 42, 43, 47) reported similar examples. As 
a result, post-transfusion hepatitis has come to be recognized as stiU another 
variety of infectious hepatitis. 

Until such time as effective means are found to prevent the transmission 
of the icterogenic agent in blood or its derivatives, transfusion hepatitis will 
continue to be a problem. If the disease is finally to emerge in its true per- 
spective, all experiences should continue to be reported. Accordingly, this 
commurucation has as its purpose the presentation of the clinical data in 
43 of a total of 72 soldiers with hepatitis which was thought to have followed 
transfusion of blood and/or plasma. 

MATERIAL 

The following criteria were established for classification as post-transfusion 
hepatitis: (1) an unquestioned acute hepatitis with jaundice; (2) the receipt 
of blood and/or plasma within six months of development of jaundice; (3) 
residence in the hospital for a minimum of one month before the onset; 

* Presented at the meeting of the American Gastroenterological Association, May, 1946, 
Atlantic City, New Jerse}'. 
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(4) a'^relatively afebrile, more or less insidious type of onset akin to that 
previously observed following yellow fever vaccine. Some patients were 
included whose clinical picture did not conform with the last criterion in all 
respects. They were considered acceptable cases because the circumstances 
attending their injury, particularly their long hospitalization in the United 
States, made the likelihood of their having acquired the naturally occurring 
form of the disease small indeed. From August 16, 1943 to November 6, 
1945 (27 months) 72 soldiers who met these requisites were encountered by 
the author at two large Army general hospitals in the zone of the interior. 
Their ages ranged from 19 to 37 with an average age of 25.8 years. All but 
two had been given blood and/or plasma for battle wounds or for injuries 
otherwise sustained. In 41 of the cases in which the product received could 
be determined 7 (17.1 per cent) had been given blood alone, 11 (26,8 per cent) 
plasma alone, and 23 (56,1 per cent) both blood and plasma. Illustrative 
of the severity of their injuries and of distinct bearing on the hepatitis subse- 
quently developed, was the large amounts of blood and plasma given. The 
quantity of whole blood ranged from 350 to 7500 cc, with an average of 1687 cc. 
per patient; the quantity of plasma ranged from 250 to 2250 cc. with an aver- 
age of 756 cc. per patient. 

Despite the criteria employed in their selection, proof is lacking that these 
cases are bona Me instances of post-transfusion hepatitis. The evidence 
upon which the diagnosis rested was entirely circumstantial. Yet, it seemed 
sufficiently convincing to make the assumption valid. To begin with, there 
was at no time an epidemic of hepatitis in the hospital. Secondly, all of 
the patients had been in the hospital for at least one month and most of them 
had been in the relatively protected environment of a hospital much longer 
than that. Thirdly, every one of the cases, with two exceptions, originated 
among the wounded or injured on the surgical wards. In the two exceptions 
the patients developed hepatitis while m a medical ward. Both of them, 
however, had received blood or plasma within six months, one for nephrosis 
and the other for ulcerative colitis. Finally, no secondary cases appeared in 
the wards in which these cases originated. Only one patient who had not re- 
ceived blood or plasma, and who had been in the hospital one month or more, 
developed hepatitis in the same ward in which some of these patients resided. 

INCIDENCE ^ 

In the two year period from September 1, 1943 to August 31, 1945, 212 
soldiers were discharged from the gastro-intestinal section with an established 
diagnosis of acute hepatitis. Of this group, 39 or 18.4 per cent met the above 
mentioned requirements for classification as serum hepatitis secondary^ to 
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blood or plasma transfusion. The frequency of serum jaundice in combat 
casualties who were given blood or its products has been estimated to be about 
2 to 3 per cent (26, 42). Grossman, Stewart and Stokes (15), reporting from 
an amputation center in the United States, found an incidence of 9.5 per cent 
in those patients who had received blood or plasma. The incidence of hepa- 
titis among traced recipients of pooled lots of plasma or serum is variable 
but tends to be even higher (2 to 57 per cent) (6, 14, 33). 

EnOLOGY 

Transmission experiments in human volunteers indicate that the hepatitis 
producing agent in blood or serum is viral in character and of at least two 
main varieties or strains (19, 20, 30, 36, 39, 41). Both strains or forms of 
virus are remarkabl)’' hardy and resistant. The infectious hepatitis virus 
which Havens studied was able to withstand heating to 56° C. for at least 
one-half hour (17). The serum hepatitis strain which Oliphant investigated 
was capable of surviving drying in vacuum, storage for long periods in serum 
at 4° C., and heating to 56° C. for one-half hour in the dried state (40). Mac- 
Callum and Bauer found that the icterogenic agent which caused homologous 
serum jaundice in their volunteers could survive heating in a water bath for 
one hour at 56° C.and was still very active after storage at 0° C. for 14 months 
in the dried state (30). The serum hepatitis virus investigated by Neefe and 
his co-workers remained active after three and one-half years residence in 
frozen plasma (36). 


PAXHOLOGY 

Pathologically, the several types of hepatitis are indistinguishable (9). The 
autopsy findings in the four fatal cases in the group reported herein resembled 
those described by Lucke in his classical study of the pathology of epidemic 
hepatitis (27). A noteworthy pathologic feature of post-transfusion hepatitis, 
however, is the appalling devastation in the liver. We were impressed, as 
were Snell and his associates (47), with the lack of any signs of regeneration 
or repair. The livers grossly were flabby, soft, and below normal in weight. 
The color was usually a homogeneous, dark, beefy-brovoi with some fine 
yellow streaking occasionally interposed. The surface was characteristically 
smooth and free of nodular areas (figs. 1, 2). IvCcroscopically, the classical 
picture was one of diffuse lysis and destruction of the parenchymal cells of 
of the liver, especially in the central and mid-zonal areas. Infiltrations of 
inflammatory cells, particularly in the periportal areas, were also uniformly 
present (figs. 3, 4, 5, 6), 
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Fig. 1. Gross Appearance or the Liver froh a Fatal Case or Transfusion Hepatitis. 

Weight 1000 Grams 

The surface is smooth and free of gross nodular hyperplasia. The diffuse, beefy, brown ap- 
pearance is ell sho^^ n. 



Fig. 2 Gross Appearance of the Li\tr from a Fatal Case or Traksfosiok Hepatitis. 

Weight 1180 GRAiis 


The organ was soft and flabby Note the smooth surface and the absence of any suggestion of 
nodular hNpcrplasia or attempts at regeneration 
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CLINICAL TEATURES 

In the vast inajority of our cases the clinical picture resembled much more 
that of serum hepatitis (J2, 38, 50) than infectious (epidemic) hepatitis (16, 24). 
The incubation period as measured by the time intervening between the 
initial transfusion of blood or plasma and the apearance of jaundice (biliru- 



Fig. 3. Photomicrograph (X200) of a Section from a Li\^r Which Weighed 1420 Grams 
The hepatic parenchymal cells in the inner two-thirds of the lobular are totally destroyed. A few 
viable hepatic cells are present at the periphery. The only elements which can be distinguished are 
erythyrocy tes, pigmented and non-pigmented Kupfer cells, h3"aline debris, and infiltrates of inflam- 
mator>’ cells. The latter are limited largel}’’ to the portal radicals. 

binuria or overt yellowing of the eyes or skin, whichever appeared earlier) 
ranged from 43 to 196 days with an average of 103.9 days; measured from the 
last transfusion to the clinical appearance of jaundice, the interval ranged 
from 38 to 196 days with an average of 95.7 days. The character of the onset 
in most of the cases was gradual, more or less insidious, and undramatic. The 
featured symptoms were anorexia, nausea, malaise, vomiting, and jaundice. 
Not infrequently, jaundice was the first symptom of note. An abrupt and 
dramatic episode with chills and fever was uncommon. Only 13 of the 43 
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cases whose records were available for review displayed a temperature of 100° F. 
(oral) or higher throughout the entire episode of hepatitis. If from this 
number there be omitted four who showed only a pre-agonal rise, and three 
others who had wound sepsis sufficient to account for fever, only six patients 
in the entire group (13.9 per cent) displayed fever of the degree stated. 



Fig. 4. Photomicrograph (X200) of a Section of the Liver Shouts in Figure 1 
A small sublobular vein may be identified in the center of the section. There is a total destruction 
and disappearance of the hepatic cells. Details are obscured to a large extent by massive areas of 
hemorrhage. Many of the Kupfer cells persist and are heavily ladened with a golden yellow pig- 
ment. At the periphery are numerous small bile ducts between which there is a periductal infil- 
tration with inflammatory cells. 


Snell and his associates remarked on the rare palpability of the liver and 
spleen in the early stages of transfusion hepatitis (47). Rappaport (42), on the 
other hand, noted hepatomegaly in all his cases without special note as to the 
stage of the disease in which hepatomegaly became apparent. He was able to 
palpate the spleen, however, in only one of 22 cases he observed from the onset 
of the disease. In the patients herein described, the liver was palpably en- 
larged in 60 per cent and the spleen in 22.5 per cent. 

The severity of the disease appeared to bear no direct relationship to the 
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amount of blood or plasma received or to the number of transfusions given. 
There did appear to be some correlation between the severity of the disease and 
the age of the patient. Older patients tended to be jaundiced for longer 
periods and to require a longer time to recover weight loss and normal appetite 
and strength. In this regard, our observations are at variance with those 
of Rappaport. Several of our patients were desperately ill and some of them 



Fig. 5. Photomicrograph (X200) of a Section of the Liver from a Fatal Case of 
Transfusion Hepatitis. Weight 920 Grams 
A central vein is to be seen in the center of the section. The hepatic parenchymal cells have 
almost totally disappeared. The reticular framework is intact. In place of the polygonal cells is 
a collection made up of numerous erythrocytes, edema fluid, pigmented and non-pigmented Kupfer 
cells, monocytes and small numbers of neutrophilic leukocytes. 


died. In this respect also, our experience is at variance with that of Rappaport, 
but is in harmony with that of Snell, Wood and Meienberg. A remarkable 
feature of the fatal cases, as noted also by Snell and his associates, was the 
rapid and inexorable progress of the disease The duration of illness from the 
onset of the very first symptom to death did not exceed eight days and averaged 
7.7 days. Nervous phenomena characteristically featured the terminal phase. 
Restlessness, delirium and then a wild mania was usually followed by stupor 
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and finally deep coma. Abnormalities in reflexes could commonly be demon- 
strated at this time, especially hyperreflexia, ankle clonus, and a positive 
Babinski^s sign. 

The duration of jaundice was variable. Measured from the appearance 
of the first detectable sign of clinical jaundice to the restoration of serum 
bilirubin to a level of 1.0 mg. per cent or less, the duration ranged from 8 



Fig. 6. Photomicrograph (X200) or a Section of the Liver Shown in Figure 2 
This consists in the main of a collapsed {hepatic lobule. The hepatic parenchymal cells are wholly 
destroyed and have disappeared. Pigmented Kupfer cells and hemorrhage are present. In the 
peripher}^ are numerous small bile ducts in the lumens of some of which are collections of neutrophilic 
cells. 

to 94 days with an average of 35 days. In nearly all instances, the distressing 
symptoms of anorexia, nausea and malaise had completely cleared before the 
disappearance of jaundice. There was no apparent correlation between the 
amount of blood or plasma received and the duration of jaundice. 

LABORATORY FINDINGS 

The red blood cell count and hemoglobin concentration appeared to be 
little if at all affected by transfusion hepatitis. The white blood cell count 
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showed a distinct tendency to hover around the lower limit of the normal rage 
or to descend into leukopenic levels. ]n the early acute phase of the di.sease 
there was both a relative and an absolute lymphocytosis. The highest ob- 
served white blood cell count throughout the acute phase of illness in this series 
of cases ranged from 4,400 to 13,300 with an average of 7,506 cells per cubic 
millimeter of blood. ]3iffercntial analysis showed the polymorphonuclear 
neutrophilcs to comprise on the average 48 per cent of the white blood cells; 
large lymphocytes averaged 8 j:)cr cent, and the small and medium lymphocytes 
33 per cent. Of notable interest was the occasional occurrence of large atj’pical 
lymphocytes identical with those seen in infectious mononucleosis.* 

The findings of such cells in the early stage of the disease made diagnosis more 
difficult. The danger of confusion between acute infectious hepatitis and 
infectious monocleosis is further added to by the occurrence in some cases of 
hepatitis of a heterogenetic antibody producing agglutination of sheep eryth- 
rocytes (11). Urinalysis was essentially negative save for occasional albumi- 
nuria in the earl}^ stages. Bile could usually be detected in the urine from one 
to three days before the clinical appearance of jaundice. Conversely, biluria 
usually disappeared before the return of the serum bilirubin to normal. Uro- 
bilinogen was present in increased amounts during the acute phase of the 
disease. A positive direct Van den Bergh reaction was invariably obtained 
when the serum bilirubin was elevated. The highest registered serum bilirubin 
in these cases ranged from 3.5 to 18.5 with an average of 7.9 mg. per cent; the 
icterus index ranged from 36 to 140 with an average of 77 units in those cases 
in which this determination was made. 

Studies of liver function in infectious hepatitis indicate the existence of 
aberrations in practically all modalities during the acute phase (22). The 
greatest practical usefulness of liver function tests, as Hoagland and Shank (24) 
have pointed out, appears to be in the stage of convalescence. In twenty-five 
of our patients whose liver function was tested after the serum bilirubin had 
become normal, some abnormality was demonstrated in fifteen or 60 per cent. 
The most constant abnormality was an impairment in hippuric acid synthesis. 
Four patients showed abnormal retention of bromsulfalein but in none was this 
in excess of 10 per cent (2 mg. /kg. dose with determination at 30 minutes). 

TREATHIENT 

Prophylaxis: The ideal way to prevent transfusion hepatitis would be com- 
pletely to eliminate the virus or viruses from blood, plasma or serum intended 
for therapeutic use. Ultraviolet irradiation of blood and plasma before trans- 
fusion (40) has not yet proved feasible. It is important, of course, to exclude 

* Blood smears from unselected cases examined by Dr. Leandro Tocantins, Jefferson jMedical 
College. 
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as a blood donor anyone with fever, jaundice, or a history of either (a) jaundice 
in tlie previous year, (b) exposure to infectious hepatitis within the preceding 
few months, or (c) transfusions of blood or plasma within a period of six months 
(19), If at all possible, blood, plasma or serum should be obtained from a 
single donor or at best from a few persons only (28). The evidence now 
accumulated pointing to the transmissibility of hepatitis tlirough tlie use of 
improperly sterilized syringes containing minute amounts of contaminated 
blood (49), makes it mandatory to use individual sterile syringes for all routine 
venipunctures and intravenous injections. 

The results to date with human gamma globulin in transfusion hepatitis have 
been conflicting. Grossman, Stewart and Stokes (15) reported a significant 
reduction in the incidence of hepatitis in the group of battle casualties to whom 
they gave 10 cc. of immune globulin on admission and again in one month. 
On the other hand, Robinson, Hamblin, Fleming, and Queen (44) and Duncan 
and his associates (10) found no significant reduction in the over-all incidence of 
hepatitis after the administration of a single dose of 10 cc. of immune globulin 
to wounded patients who had received blood and/or plasma. GeUis, Neefe 
and Stokes (13), in a preliminary experimental study could demonstrate no 
neutralizing effect by one preparation of gamma globulin on one strain of serum 
hepatitis virus. Ten cc. of gamma globulin was routinely administered to all 
battle casualties admitted to Tilton General Hospital on and after July 5, 1945. 
In the immediately preceding 246 days the average incidence of transfusion 
hepatitis was 1.3 cases per ten days; over the ensuing 133 days, the average 
incidence was 1.1 cases per ten days. It would appear from this that gamma 
globulin in these cases was without remarkable prophylactic effect. 

Active: The therapeutic measures employed in the management of active 
cases of transfusion jaundice are identical with those used in hepatitis of other 
varieties. The details of the plan of management we employed will be described 
in another communication. Absolute bed rest, save for bathroom privileges, 
was insisted on until: 1, the serum bilirubin was 1.0 mg. per cent or less; 2, 
temperature was normal; 3, appetite had returned and the patient was able to 
take a full liver-type diet; 4, there was no tenderness on palpation in the right 
upper quadrant; and 5, preferably but not mandatory, the liver and spleen 
could no longer be felt. Physical activity was then increased at a rate 
dependent on the patient’s tolerance. In many cases, however, progressive 
increase in physical activity was impossible because of the wound or injury 
for which the soldier had originally been hospitalized. 

The best that could be done in the way of dietary care during the early 
stage of the disease when anorexia, nausea and vomiting were promment, was 
to encourage the patient to take liquids or semi-solid foods of relatively high 
protein and low fat content, together with hard candies at frequent intervals. 
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During this stage glucose and protein solutions in the form of casein hydrol- 
ysate and plasma were given intravenously. Only rarely was a naso-gastric 
tube used for feeding purposes. As appetite improved the parenteral feedings 
were reduced and an attempt made rapidly to build up food intake by moutL 
The diet finally offered the patient provided about 3,000 calories and was made 
up of 450 grams of carbohydrate, 150 grams of protein and approximately 60 
grams of fat. We paid particular attention to the diet in wounded soldiers 
who developed hepatitis after transfusions because of their notoriously poor 
nutritional state (29, 32, 45). It is in these cases especially that human salt- 
poor albumin (46) should prove useful. 

Vitamin supplements were given parenterally during the acute stage when 
the patient was unable to consume a full diet. These consisted of com- 
mercial preparations of vitamin B complex, sodium ascorbate, and crude liver 
/extract (2 units per cc.). When the clinical condition had improved to the 
point where the patient was able to consume the regular liver-type diet, no 
supplementary vitamin tlierapy was employed save for a single commercial 
vitamin A-D concentrate. The latter was given because the diet was deficient 
in vitamin D and because most of the patients were confined indoors. 

Choline chloride in enteric coated capsules was administered in a dosage of 
1 gram three times a day to a few of the more seriously ill patients. Eight 
patients were given gamma globulin on an average of 6 days after the onset 
of symptoms. No ameliorating effect could be discerned in seven. The eighth 
patient had received 10 cc. of globulin two days before and again six days after 
the onset of symptoms. This patient was the only one in my experience to 
recover from hepatitis after progressing to the point of developing coma and 
other nervous signs. 

PROGNOSIS 

< 

There were four deaths in the 72 cases comprising this series (5.6 per cent). 
Adding these cases to others in the literature (15, 21, 42, 47, 48) provides a 
total of 456 cases of post-transfusion hepatitis with 28 deaths or an average 
mortality of 6.1 per cent. Such a mortality is far in excess of that experienced 
to date in the other forms of hepatitis (0.2-0.3 per cent) (8). 

Some patients with transfusion hepatitis may be expected to continue to 
have persistent distressing symptoms and objective evidence of liver derange- 
ment long after the acute attack has subsided (2, 4, 23, 31, 35), Rappaport 
noted that 16 of his 33 patients were still under observation 3 to 5 months 
after the onset of the disease with symptoms and clinical or laboratory evidence 
suggesting functional or morphologic alterations in the liver. It is noteworthy 
that 60 per cent of our patients showed some abnormality in liver function at a 
time when they were convalescent and no longer jaundiced. We had no 
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occasion to observe an icteric relapse or a recurrence of distress in these patients. 
It is important to point out, however, that many of them were confined to bed 
because of their wound. Even those who were ambulatory, with few excep- 
tions, were limited to some extent in their physical activity. Had they been 
free to engage in full activity, a small percentage might have returned 
with a relapse or with a recurrence of dfistressing symptoms (1, 24). 

DISCUSSION 

Transfusion hepatitis is the most recent form of infectious hepatitis to be 
deUneated. It is likely that the cases in this group are not separate entities 
but are related to the infectious and serum varieties of the disease. The evi- 
dence for this relationship, however, is still incomplete. Experiments in human 
volunteers have demonstrated that both the serum variety as well as the natu- 
rally occurring epidemic form of infectious hepatitis may be transmitted by 
parenteral inoculation of serum (19, 36, 41). Moreover, each viral agent, 
independent of the size of the dose or the route of entry, is associated with an 
incubation period and a clinical picture characteristic of the parent disease (17, 
18, 19, 20, 36). 

Murphy described the development of hepatitis in each of two soldiers who 
were transfused with blood from donors who subsequently developed hepatitis 
(34). Both donors seemed to have acquired the disease by natural means. 
The first recipient developed an abrupt febrile illness after 24 days; the second 
a more gradually appearing, relatively afebrile illness with jaundice on the 
47th day. Oliphant’s work (39) helps explains some of these variations. He 
obtained a virus from a spontaneously occurring case of jaundice in Italy wluch, 
on inoculation into human volunteers, behaved immunologically like the virus 
of serum hepatitis. It would seem, then, that not aU cases of spontaneously 
occurring hepatitis are of the infectious (epidemic) variety; some, at least, are 
associated with the virus of serum hepatitis. Careful analysis of our own cases 
of transfusion hepatitis as weU as those of others reported in the literature, 
reveals features characteristic of both infectious and serum hepatitis. The 
incubation period in some of the cases reported by SneU, Wood, and Meienberg 
(47) was weU within the range for the epidemic variety. They described the 
development of hepatitis in a laboratory worker 19 days after the inadvertent 
ingestion of serum from one of their fatal cases. Two other of their laboratory 
workers with similar experiences developed positive cephalin cholesterol floc- 
culation tests. The occurrence of hepatitis after an incubation period of only 
nineteen days suggests that the contaminated serum contained the virus of 
infectious hepatitis. The development of hepatitis after the oral ingestion 
of serum also favors an infectious strain of virus since it is difficult, if not 
impossible, to produce hepatitis in human volunteers by the oral ingestion of 
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serum hepatitis virus (36). It has yet to be proved by appropriate immuno- 
logical studies (IS, 37) that patients who have recovered from transfusion 
hepatitis are immune to subsequent infection with the virus of either serum or 
infectious hepatitis. When such information is finally obtained it should help 
considerably in clarifying the relationship between post-transfusion and the 
otlier forms of hepatitis. 

The most impressive features of post-transfusion hepatitis are probably the 
amazingly rapid progression in those cases which terminate fatally, the height- 
ened mortality rate, and the appalling devastation which occurs in the liver. 
It is highly debatable, however, if these features are inherent in the disease per 
se. Rather, it would seem, the process is more virulent and the destruction 
more widespread largely because of the depleted nutritional and protein state 
of those patients who require transfusions. Even before their injury many of 
of these patients had, of necessity, been subsisting on substandard diets. 
After their injury, protein catabolism and malnutrition was undoubtedly pres- 
ent (29, 32, 45). Not only must there have been some diminution in their 
store of hepatic protein, but their resistance to infection must also have been 
impaired (7). In addition, many of them after their injury were further ex- 
posed to the ill effects of operative trainna as well as to such potential hepato- 
toxins as anesthetic agents and sulfonamides. One would expect, therefore, 
that hepatitis in individuals like these would prove to be of a more serious 
character. The important thing to remember is that transfusion hepatitis, 
probably because of the clinical status of the patient receiving the transfusion, is 
apt to be a very serious and treacherous disease. 

There is little reason to doubt that many cases of sporadically occurring 
hepatitis among civilians are traceable to blood or plasma transfusions received 
several months previously. The long interval intervening between the trans- 
fusion and the development of clinical signs of hepatitis usually obscures the 
etiologic relationship. Follow-up studies of groups of cases who have received 
transfusions of blood or its products have disclosed numerous examples of 
jaundice which had been diagnosed as "catarrhal” (3, 6, 14). Until more effec- 
tive prophylatic measures are available such cases no doubt will continue to 
occur, especially among patients receiving pooled plasma or serum to which 
large mnnbers of donors have contributed. 

SmiMAnY AND CONCLUSIONS 

1. The data culled from the records of 43 of a total of 72 cases of hepatitis, 
considered on the basis of circumstantial evidence alone to have followed the 
administration of blood and/or plasma transfusions have been analyzed. 

2. Hepatitis developing after transfusion of blood, plasma or serum appears 
to be related to both homologous serum hepatitis and infectious (epidemic) 
hepatitis. The evidence for this relationship, however, is still incomplete. 
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3. Post-transfusion hepatitis is associated with the greatest mortality of any 
of the groups of hepatitis thus far described. There is reason to believe that 
the more serious nature of transfusion hepatitis is ascribable not to the disease 
itself, but to the impaired protein and nutritional status of the patients who 
require transfusions. 

4, Until more effective means of preventing or combatting the transmission 
of hepatitis virus in blood or its derivatives are devised, cases of transfusion 
hepatitis will undoubtedly continue to occur. All patients with sporadically 
occurring jaundice should be closely questioned regarding transfusions of blood, 
plasma or serum within a period, of six months of the onset of the disease. 
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EPIDEMIC HEPATITIS 


Emmanuel Deutsch, M.D. and H. Edward MacMahon, M.D. 

From Ihc Departments oj Medicine and Pathology j Tufts College Medical Schoolj Boston j Massachusetts , 
and the 16th General Hospital j United States Army 

INTRODUCTION 

It is the purpose of this paper to present: 1. simple methods of evaluation 
of liver damage in cases of acute and subacute infectious hepatitis, 2. the liver 
pathology in the only two fatal cases of a large epidemic, and 3. a simplified 
plan of treatment. The clinical aspect of this report is based on experience 
gained by one of us from a recent four months epidemic of acute hepatitis at 
a general hospital on the Western Front of the European Theatre of Operations. 
During this latter tour of duty, 267 officers and enlisted men were received 
because of epidemic hepatitis. A smaller group of unselected cases of this 
disease totaling 63, were retained for observation of clinical course and treat- 
ment. The majority of this latter group, under management to be outlined, 
exhibited a comparatively short phase of active infection and convalescence. 
They were soon able to return to full duty. 

INCIDENCE OE CASES 

These jaundiced troops came from various line units participating in the 
Battles of the Rhineland, Ardennes, and Central Germany. The chain of 
evacuation included a battalion aid station, an evacuation or field hospital 
and during the period 16 November 1944 to 10 June 1945 a total of 267 cases 
of jaundice were received. This figure includes all cases in which a final diag- 
nosis of hepatitis was made. Thirteen cases were in colored soldiers. Table 
I shows the incidence of jaundice in American troops received at this hospital 
during the period described above. Beginning in January relatively large 
numbers of jaundiced non-battle casualties arrived at our tented general hos- 
pital which was being used as a large holding hospital for medical and surgical 
cases. March was the peak month with 94 cases. During May and June the 
epidemic had definitely begun to subside. 

ETIOLOGY 

The etiological agent of this diseases is unknown. Just preceding and 
concomitant with this epidemic of hepatitis moderately large groups of military 
personnel were hospitalized for protracted diarrhea of unexplained etiology, 
infectious mononucleosis, and primary at3^ical pneumonia. A hepatoxic 
(icterogenic) filterable virus may be the cause of the disease (1, 2, 3, 4, 5, 5, 6, 
I 8, 9). 
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FATAL CASES 

Of the entire group of 267 cases there were only two deaths, one fulminating 
case dying 7 days after onset of illness and one subacute case whose illness 
was followed for 40 days. Autopsies were obtained on both patients. 

Case 1: A 27-year old white Technical Sergeant was admitted to the hospital on 
the 3rd of April 1945 complaining of general malaise and aching, headache, and 
vomiting of 3 days duration. His present illness began 3 days before entry and was 
characterized by headaclie, some coryza, generalized aches and pains, particularly 
in the low back, anorexia and persistent nausea and vomiting with inability to hold 
either solids or liquids. There was no diarrhea. Physical examination revealed a 
patient who appeared acutely ill and toxic. Temperature 99.4°F., pulse 90, respira- 
tions 20. There was some nasal congestion and his throat appeared injected. Ex- 
cept for some tenderness in the epigastrium, examination was otherwise negative. 
On the night of entry he was placed on combined chemotherapy (Penicillin 20,000 
units every 3 hours intramuscularly and sulfadiazine in routine dosage) but he was 
imable to retain tlie sulfadiazine. On the following day he appeared more toxic and 
dehydrated. He then received 3000 cc. of 5% glucose in saline slowly intravenously. 
His temperature rose to 102°F. on the afternoon of entry but fell to normal on the 
2nd day. On the evening of his 2nd day in the hospital, coffee-ground vomitus and 
icterus were noted. The liver was then noted to be enlarged one and a half finger 
breadths below the right costal margin. The next da)' the liver was one finger 
breadth below the costal margin, and was tender. Because of intermittent vomiting 
of coffee-ground material a Levine tube was inserted and approximately 200 cc. of 
coffee-ground fluid aspirated, a specimen of which gave a positive Benzidine reaction. 
One brown, formed stool was passed and this was negative for occult blood. The 
gastric tube was left in place for lavage and gavage every 4 hours. He was given 
1 unit of pasma and 2000 cc, of 5% glucose intravenously, and penicillin was con- 
tinued. During the early hours of 6 April he became incoherent and irrational and 
displaced the gastric tube. Paraldehyde in divided dosage intermuscularly and 
restraints were required. The pulse rate fluctuated between 85 and 115. The tem- 
perature and respirations remained normal. Neurological examination was negative 
except for transient bilateral grasp reflexes. The blood pressure was 80/ 40. Cathe- 
terization was necessary on 6 April and 900 cc. were obtained, part of this by voiding 
around and after the catheter as it was expelled. Thereafter he was incontinent. 
Ail attempts to intubate for feedings and medications were unsuccessful because of 
resistance on the part of the patient. In the early hours of April 7 th and about 8 
hours after his last dose of paraldehyde, pulmonar)' edema developed. The temper- 
ature, pulse and respirations which had been essentially normal on the 5th and 6th 
of April rose to 104.4°, 168, and 48 respectively. He slipped into coma, respirations 
became stertorous, and despite all supportive measures he died shortly after noon 
on his 4th hospital day. 

Palltolagy: The liver (weight, 856 grams) was small, brown, soft and finely granu- 
lar, Because the clinical signs and symptoms, laboratory procedures, management 
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and prognosis in infectious hepatitis are so intimately related to the finer changes in 
the liver, it seems warranted at this time to go into the histological changes in this 
and in the subsequent case in considerable detail. 

Microscopic examination: The liver (fig. 1) is very, severely damaged. There are 
no lobules, tliere are no trabeculae, there are no cells in any part of the section that 
can be identified as liver cells. The portal areas and central veins are still recogniz- 
able. The space between these is reduced considerably and is made up of a some- 
what collapsed and poorly defined, reticular framework, embedded in fluid and cell- 
ular debris, and infiltrated with few red blood cells, together with pigmented and 



Fig. 1. (Case 1) Low Power Magnitication of Liver 
In center of the field there is a distended emptj^ central vein. This is surrounded by lobular 
tissue in which not a single liver cell is demonstrable. The bordering portal areas, five in number, 
are obscured by an inflammator}'' infiltration. The area between portal areas and central vein is 
filled wdth fluid, debris, swollen reticulum, few histiocytes and desquamated Kupffer cells. 


non-pigmented histiocj^tes. It is difficult, and often impossible, to distinguish the 
sinusoids from the inter-sinusoidal spaces. Though the portal areas are demonstra- 
ble, they are poorly preser\^ed and vaguely defined. They are represented by little 
edematous connective tissue, bile ducts, dilated and empty veins and here and there, 
a recognizable artery. In all portal areas, there is a cellular infiltration that varies 
both in character and in intensity. Most of these cells are monocytes, but there 
are lymphocytes, plasma cells, polymorphonuclear leucocytes, and an occasional 
eosinophil. The pattern of the small bile ducts is little changed, but the individual 
cells are not well preserved. Most of the ducts are collapsed and empty, but here and 
there, lumina are seen containing few pol 3 Tnorphonuclear leucocytes. In the zones 
between the portal areas and central veins, the cellular infiltration is much less con- 
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Fig. 4. (Case 2) Low Power Magnification of Liver Showing in the Center of the Field 
A Nest of Sick, Dead and Crumbling Liver Cells, All That Remains of a Lobule, Bordered 
Centrally by a Disappearance of Lr’er Cells, and, Peripherally, by an Expanding Zone of 
Interstitial Inflammation Centered in a Portal Area 
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all other cells have disappeared, may show necrosis (fig. 4). Occasionally an entire 
lobule is necrotic. This change from the healthy cell to the sick cell to the dead 
cell is very simple,— at least histologically. The cytoplasm may stain more intensely 
or become diffusely discolored with bile. The nucleus stains less intensely and simply 
fades a^Yay and disappears. There is no vacuolization or hyalinization of the cyto- 
plasm and the nuclei show neither shrinkage nor fragmentation. There is no sharp 
line distinguishing healthy cells from those that are sick and those that are dead. 
The transition appears to be gradual. Death of the cell is followed by what might 
be described as a process of crumbling, for the cytoplasm breaks up and seems to 
melt away. During this entire process of degeneration, necrosis and lysis, which 
apparently may take place in a very short time, there may be no cellular infiltration 
at all. Endothelial cells lining the sinuses in areas of liver cell necrosis sometimes 
persist and at other times they undergo the same sequence of changes as their adjacent 
liver cells. Red blood cells and leukocytes, often increased and lying within these 
sinuses, may undergo hemolysis and fragmentation. The necrosis and disappearance 
of the cells is followed by a light cellular infiltration of histiocytes, by little bleeding, 
and by the accumulation of considerable fluid both in the sinuses and trabecular 
spaces. This disappearance of liver cells in areas accompanied by collapse in the 
supporting stroma, naturally leads to a shifting and asymmetry of the lobular pattern 
of the liver as a whole. In older lesions, more cells,^ — ^histiocytes, lymphocytes, 
plasma cells and polymorphonuclear leucocytes may collect in the areas formerly 
occupied by cords of liver cells. In time, most of these inflammatory cells disappear. 
It must be emphasized again at this point that in this liver, areas of necrosis begin 
almost exclusively in the central zone and radiate from here into the midzones and 
peripheral zones of the lobules and that often the entire lobule is involved. Rarely 
one encounters in the peripheral or mid zone of an otherwise unaffected lobule an 
isolated liver cell or cluster of liver cells showing this characteristic type of degen- 
eration and necrosis. Such cells may lie surrounded on all sides by healthy cells. 
This is an unusual finding but it is of some significance in showing that this type 
of cell death may take place in any part of the lobule and consequently need not 
of necessity begin in the central zone. This necrotizing process might well be de- 
scribed as one of primary disseminated necrosis. 

The second and a very common finding is the picture of long-standing bile stasis 
(fig. 5). This is characterized by the retention of bile in liver cells, ^ — especially 
those in the central zones of the lobule, by degenerative changes in these cells, by 
the accumulation of bile in bile canaliculi, by the appearance of an unusually large 
number of giant multinucleated liver cells, by h>pertrophy and hyperplasia of 
Kupffer cells, by the accumulation of inspissated bile in the perisinusoidal spaces, 
by the phagocytosis of bile by Kupffer cells, by necrosis of isolated liver cells and by 
the accumulation in such areas of bile-staining histiocytes. The multinucleated 
liver cells may be several times as large as their neighbors. Their nuclei are alike 
in size and staining and are often clustered together in the center of the cell. Oc- 
casionally, one encounters an unusually large cell with an abnormally large single 
nucleus. Such giant nuclei may contain one or more round bodies suggesting 
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nucleoli. The changes in the portal areas are equally interesting. Here, there 
is a slight increase in the connective tissue, an elongation and tortuosity of bile ducts, 
an accumulation of bile in ducts, and a light cellular infiltration of polymorphonuclear 
leucocytes and occasional eosinophils. This overall picture comprising the changes 
within the lobule and in the portal area is similar to that of uncomplicated obstructive 
or cholestatic cirrhosis. 



Fig. 5. (Case 2) Low Pow^r Magnification of Liver Showing in the Center of the Field a 

Slightly Widened Portal Area 

There is an elongation, dilatation and tortuosity of small bile ducts, there is a slight increase in 
connective tissue and there is a light cellular infiltration. The adjoining lobules show intense bile 
stasis. 


The third change, and one often combined with (1) disseminated necrosis and (2) 
bile stasis simulates the cholangeolytic or infectious type of cirrhosis (fig. 6). This 
is characterized by an uneven and very appreciable widening of the portal areas 
at the expense of the liver cells in the peripheral zones of the adjoining lobules, 
by a lengthening and tortuosity of small bile ducts and in particular by a very 
definite increase in their number. These newty formed bile ducts vary considerably 
in size, in shape and in patency. Some are apparently devoid of lumina, others 
appear as drawn out, collapsed, lumenless, cords of cells. Others have lumina that 
are empty, some contain eosinophilic granular secretion, and others are distended 
with bile. There is dissociation, degeneration and necrosis of epithelial cells of both 
old and recently^ formed bile ducts; with this, there is extravasation of bile into 
the portal connective tissue. There are leucocytes about the ducts, in their walls 
and within their dilated lumina. At times, leucocytes and inspissated bile form 
obstructing grotesque casts. A very occasional mitotic figure is found in bile duct 
epithelium (fig. 7). A most conspicuous finding is a heavy, but variable infiltration 
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Fig. 6 (Case 2) Lew Power :srAGNiFicATioN of LnrER Showing an Eni arced and Irregular 

Portal Area 

There is a great increase in small but poorly formed bile ducts, a condensation of reticulum and an 
increase in connective tissue and most striking, a heavy infiltration w ith cells In this field most of 
the bordering liver cells are v. ell preserved. 



Fig. 7 (Case 2) A High Power Magnification of Liver Showing in a Single Section of Bile 
Duct from One of the Portal Areas, Tno Nuclei in Mitosis 
The one, at the left, is in a \ ery early phase; the other at about the center of the field appears as an 
equatorial plate, and one of the centrosomes and some of the spindle are visible Both cells showing 
mitosis show a clearing of the cytoplasm. There is edema of the surrounding stroma. 
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of polymorphonuclear leucocytes, histiocytes, lymphocytes,— that sometimes 
accumulate in almost solid nodules, and plasma cells and eosinophils. There is 
edema throughout the stroma and in the nerves and in the walls of arteries. The 
veins and l3^mphatics are distended. There is a condensation of reticulum in the 
peripheral zones of the lobules and a slight increase in portal connective tissue. 
This whole series of changes is primarily an intersitilial, inflammatory reaction. 
Changes in the adjacent lobules are of interest, often the liver cells are health}'' 
and unaffected. In other areas tlie adjoining cells show shrinkage, over-staining 



Fig. 8. (Case 2) Low Power MAGNiricATiON or the Liver Showing All that Remains of a 

Lobule 

The few viable liver cells still show a poorly defined trabecular pattern. The central vein of the 
lobule is dilated. Liver cells from the central zone have disappeared. The peripheral zone is re- 
placed by an expanding portal area. Note the intense inflammatory infiltration in the portal areas 
and its extension along the sinuses into the substance of the lobule. 


and sometimes vacuolization. The nuclei of such cells are over-stained and shrunken. 
These cells die and disintegrate and leucocytes often infiltrate the bodies of these 
dead cells. Here and there, small nests or islands of liver cells become surrounded 
and cut off by spreading and infiltrating portal granulation tissue. No lobules appear 
to have undergone complete destruction simply as a result of this peripheral inflamma- 
tory reaction spreading out from the portal areas, but many times, viable liver cells 
singly and in small clusters lie flanked peripherally by an inflamed portal area and 
centrally by an area from which all liver cells have disappeared (fig. 8). Here and 
there, where expanding portal areas have reached out to join with spreading central 
zones and midzones of necrosis, entire lobules have been destroyed (fig. 9). 

fourth change (fig. 10), and one found only in areas of severe or complete 
lobular destruction, is characterized by swelling and edema of the walls of the central 
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Fig. 9. (Case 2) Low Vo\xzr :Magkepication of Liver Shoutng Akeas from Which all Liver 
Cells HA^^ Disappeared, but Shoi\tng also a Great Increase ik Bile Ducts and 
Broadening of the Portal Areas 

The central veins and portal areas in the field are dilated. The portal areas in contrast to the rest 
oi the lobules show a heavy cellular infiltration. 
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veins, and by a subcnclotlielial infiltration and accumulation of histiocytes, lympho- 
cytes and polymorphonuclear leucocytes. 'I’his leads to an elevation of the endo- 
thelium, but nowhere is the lumen obstructed. 

The fifth change, and one that is quite inconspicuous, is a variation in size of 
liver cells in different areas throughout the organ. There are first, the variations 
that are so commonly found in passing from the peripheral to the central zones 
of the lobules; secondly, there are the giant single and multinuclcated liver cells 
that may be found singly and in clusters. Thirdly, there arc many lobules, especially 



Fig. 1 1. (Case 2) A High Power Magnification of the Liver, Show ing in the Center of the 
Field a Liver Cell Nucleus in Mitosis, — a Diaster 

Note the characteristic sw elhng and rounding up of the cell and its compression of the surrounding 
ver cells. This cell is just at the periphery of the lobule 

near the capsule, that are entirely composed of large cells with a spumoid type of 
cytoplasm. Such cells are arranged in poorly formed cords but shade gradually 
over into the smaller cells that comprise the bulk of the liver These larger cells 
show the same regressive changes and the same bile stasis as found in other areas. 
Mitoses are not found more commonly here than elsew'here. 

The sixth change is one of liver cell regeneration (fig. 11). The evidence for this 
lies in the presence of mitoses. These are only rarely seen and in the sections 
examined, they are onl}'' found in the peripheral zones of the lobules. 

The seventh finding involves the capsule. This change is not striking, and is 
simply an edema and light cellular infiltration resembling that found in many of 
the portal areas. 

Microscopic diagnosis: “Subacute infectious hepatitis.” 
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Commenl: The overall picture is one of great destruction and little repair. It 
is obvious from the sections that changes have been taking place in this liver over 
a period of weeks, — and that at the time of death these changes were still active 
and progressing. It is equally apparent that, as a result of widespread destruction 
of liver cells, local disturbances in circulation and faulty elimination of bile, that 
the liver has reached a degree of injury incompatible with life. Of the seven changes 
observed in the sections, — all probably the result of a single etiological agent, two 
appear to be primary and the others secondary or dependent. The necrosis usually 
originating in the central zones and the intersitial inflammatory reaction in the 
portal areas, stand out above all others. Either of these may occur alone but their 
combination leading to partial or complete destruction of lobules is a common finding 
The endophlebitis, the bile stasis, the proliferation of bile duct epithelium, and the 
regeneration and hypertrophy of liver cells appear to be subordinate findings (24). 
It is important to try to unravel this relationship, otherwise the pathogenesis of this 
complex picture remains obscure. 

Bile stasis within the remaining lobules was such a striking feature of this case 
that it warrants special consideration. There can be little doubt too, that this played 
a significant role in the production of jaimdice which was so conspicuous clinically. 
The histological picture of bile stasis is so obvious under the microscope but the means 
by which it may be brought about are not only variable but often obscure. In this 
case there was no extra-hepatic obstruction, nor was there any obvious blockage 
of any of the larger or medium sized intra-hepatic biliary ducts. Bile stasis was 
confined to those lobules whose corresponding portal areas showed an inflammatory 
reaction. In these areas there is an increase in newly formed bile ducts, many of 
which were incompletely and badly formed. The combination of relatively more 
bile being formed by the residual liver lobules and an inadequate and poorly formed 
terminal biliary system, probably represents both the site and the key to the mecha- 
nism of obstruction. In other words, the little remaining liver tissue together with 
a defective system of newly formed terminal bile ducts were simply inadequate to 
handle the increased output of bile. 

The summation of all of these changes within the liver is great. The widespread 
destruction of liver tissue, the severe intra-hepatic biliary obstruction, the collapse 
of countless lobules, the blocking of large areas of portal circulation, combined with 
the local, regional and systemic manifestations of a subacute inflammatory reaction 
throughout the liver, form the morphological basis not alone for the complex clinical 
signs and symptoms, not alone for the diverse chemical changes encountered by 
the laboratory, but in this patient, for the mechanism of death. 

CLINICAL EVALUATION 

The degree of yellow color of the skin, sclerae and mucous membranes by 
itself is not often a good index of liver cell damage. The case of acute yellow 
atrophy cited above was only mildly icteric (icteric index 55 units). Listless- 
ncss, restlessness, apathy, delirium, lack of appetite and taste for soft or solid 
food, nausea, vomiting and coma are more important guides. The liver 
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after determination of the upper border of liver dullness was frequently one or 
two finger breadths enlarged downward in the right costal margin. The spleen 
was just palpable in approximately 5% of cases. Evidence of anemia, edema, 
telangiectasia, petechiae and gross vitamin deficiency was absent in all of the 
cases of this series. The diagnosis or evaluation of liver cell damage is best 
arrived at by the response to treatment. Search for spirochetes in the blood 
and urine was fruitless. There was no evidence of Weil’s disease. None of 
these cases of acute infectious hepatitis required surgery. Twenty-seven 
soldiers ill with jaundice were admitted wth a diagnosis of acute cholangitis, 
but on further clinical observation responded well to conservative management 
and fulfilled all the criteria of acute infectious hepatitis. 

One soldier with moderate acute infectious hepatitis had been ill two and 
one half years previously with severe post-innoculation yellow fever vaccine 
hepatitis. His course of illness and convalescence were uneventful. He was 
able to return to full duty with no untoward effects when last heard from. 

Approximately one-third of these cases had noted diarrhea and associated 
cramp-like abdominal pain at the onset. About one-fourth of this series com- 
plained of an upper respiratory infection early in the disease. The remainder 
revealed no remarkable complaints referrable to the onset of the illness. 

SIMPLE LIVER EUNCTION STUDIES 

Simple single stage chemical tests (10, 11, 12, 13, 14, 15) were used so as 
not to overload the laboratory personnel during an epidemic. Tests requiring 
veni-puncture were avoided because in soldiers unable to take oral nourishment 
the veins had to be used for parenteral fluids. The only test requiring veni- 
puncture was the icteric index described in ail text books of laboratory diag- 
nosis. The normal limits for the icteric index in this series appeared to be 
5 to 10 units. Values up to 350 units were recorded. The majority of cases 
fell in the range of 40 to 110 at the peak of illness. Bile in the urine was de- 
tected by the simple foam test. This index was found to compare favorably with 
the iodine interface reaction. The presence of bile in the urine was one of 
the earliest signs to appear at the onset of the illness and also one of the first 
to disappear in convalescence. This simple test aided in differentiating one 
case of congenital hemolytic jaundice from acute infectious hepatitis. With 
greater refinement, the value of the test for bilirubin in the urine is offset by 
detection of the pigment in normal urines. Approximately 3 per cent of the 
cases revealed albumen, bile, and formed elements in the urine consistent with 
bile'' nephrosis. However the non-protein nitrogen and protein fractions in 
the blood were within normal limits. Clinically these patients exhibited other 
evidence of a severe grade of hepatitis. 

The test for urobilinogen in the urine of Wallace and Diamond (10) was 
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used routinely and one of these patients had a positive test above 1 :20 dilution 
during the height of the illness or when well through convalescence. Elevation 
of urinary urobilinogen was frequent at the onset of the illness and at the be- 
ginning of convalescence. These elevations were usually in dilutions of 1:50 
to 1 : 100. At the height of jaundice when stools are light tan or grey then the 
urine is usually urobilinogen-free or contains, at most, traces of urobilinogen 
up to 1 : 10 dilution. One or two days after the appearance of the first brown 
stool the secondary elevation of urobilinogen in the urine will occur. There- 

TABLE I 

Infectious hepatitis in American soldiers 



after convalescence is uneventful. The oral hippuric acid test was performed 
according to the technic recommended by Quick in 1936 (13). The dose of 
6.0 grams of sodium benzoate was given in a glass of water one hour after a 
meal of tea and toast. The gravimetric method was used. An excretion of 
2,5 to 4.0 grams was considered to be the normal range. Since there is an 
appreciable incidence of nausea and occasional vomiting after taking sodimn 
benzoate this test was used in the main as a rough guide of residual liver dam- 
age, i.e. when the icteric index fell to less than 20 units. The fractional brom- 
sulfalein test (12) would have been ideal for this purpose but since the dye was 
unavailable in this theatre, the oral hippuric acid test made a satisfactory 
substitute. 

A careful record of the fluid intake and output was kept with the purpose 
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of using a spontaneous diuresis as a fifth liver function test. The latter would 
indicate the onset of recovery phase of liver damage. Spontaneous diuresis 
was not a prominent feature in this series because none of these cases suffered 
a prolonged and severe enough bout of jaundice. None of the cases developed 
hypoproteinemia. The careful record of the fluid intake and output aided 
immeasureably as will be brought out later. The pattern of these simple liver 
function tests in a case of hepatitis with an acute phase of three weeks is 
indicated in Table II. 


TABLE II 

Diagram of function studies in a 3 weeks course of infectious hepatitis 



TREATSDENT 

Since the great majority of patients were able to eat very little of a solid 
or soft diet, the dietary had to be planned in liquid form. The plan of routine 
nourishment included 300-500 grams of carbohydrate, and 90-120 grams of 
protein daily. This was achieved by using ten per cent glucose in recon- 
stituted powdered milk or dilute fruit juice drinks. The ten per cent glucose 
drink was the most palatable of a variety of concentrations tried. The re- 
constituted powdered milk, dilute fruit juice, and corn syrup (or glucose) was 
supplied to the ward personnel from the mess department. Ten per cent solu- 
tions were prepared in clean cast off intravenous fluid bottles. To each liter 
of fluid 8 tablespoonfuls of corn syrup was added. Routine feeding of three 
to four thousand cubic centimeters of milk and glucose per day easily fulfilled 
the basic requirements. Immediately upon return of the appetite this was 
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supplemented with a high carbohydrate, high protein, low fat diet. After 
recovery they were fed the normal diet for 2-4 weeks and then discharged to 
full duty. Shotgun excess vitamins were not used. In those cases of severe 
liver damage where utilization of glucose may be greatly diminished, large 
doses of thiamin, nicotinic acid amide and riboflavin -were used. Vitamin K 
analogues were used daily in the same group of cases until the convalescent 
phase was reached. 

Using the food values of milk as indicated by Bowes and Church (17) and 
the fact that one tablespoonful of com syrup (light or dark) yields 15 grams of 
carbohydrate then 4000 cc. of reconstituted powdered milk with 10% glucose 
will provide in one day a total of 4144 calories. This total will include 644 
grams of carbohydrate, 117 grams of protein and 122 grams of fat. Most of 
the patients were able to maintain this intake for at least 2 days. On the third 
or fourth day the total fluid intake was decreased to 3000 cc. of powdered milk. 
This was maintained along with supplementary feedings well into the convales- 
cent period. With a total of 3000 cc. of powdered milk and 10% glucose, 
3108 calories were ingested of which 483 grams were carbohydrate, 88 grams 
protein and 91 grams fat. 

The carbohydrate intake was at lesist adequate if not abundant. Protein 
intake approached minimal levels, but the fairly large amounts of dairy fat were 
well tolerated. During convalescence about 30% of this entire series com- 
plained of indigestion follovnng meals at the patient’s mess which included 
gravies or other cooked animal fats. None noted any disturbance with dairy 
fats of milk, butter or cheese. A frequent comment at the end of convalescence 
was to the effect that a marked gam in weight had more than made up for that 
lost during the illness. No scales were available. 

In very hot weather evaporated milk remained palatable for a longer time 
than did reconstituted milk. The contents of a one pint can of evaporated 
milk to which water is added to make one quart is equivalent in food values 
to a similar measure of reconstituted milk. 

In the chain of evacuation from line units to the forward general hospital 
many of these sick jaundiced troops complained of increasing nausea on having 
to w^alk short distances to and from vehicles used in transportation. They 
frequently had to stand and wait for meals in long lines only to find that the 
regular army diet aggravated the usual degree of nausea and vomiting. The 
importance of bed rest can not be overemphasized. These soldiers were made 
bed patients on arrival at our hospital and given latrine privileges only. The 
soldier was encouraged to note his intake and output which was checked by 
the w^ard personnel and the w^ard officer. The simple liver function studies 
outlined above w^ere repeated ever}^ 3 to 5 days. All this information was in- 
cluded on one improvised '‘Jaundice Work-Up Sheet”. The very small 
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group of severely ill soldiers who were unable to retain a fluid diet were given 
frequent parenteral nourishment. Two to four units of plasma and 2000 cc. 
of five per cent glucose in normal saline solution were given daily until the 
appetite for fluid nourishment returned. 

COURSE OF ILLNESS 

Both the patients and ward personnel noted rapid improvement in the 
general well being of the patient, “washing out” of the icteric color of the skin 
and sclerae, improvement in appetite and strength. It was therefore an easy 
matter to maintain good morale on these wards, so much so that these soldiers 
frequently asked to be allowed to go back to duty prematurely. 

The acute phase of active infection was arbitrarily regarded as the interval 
between ward arrival and the day the icteric index dropped to 20 units or less. 
If clinical appraisal of the patient indicated the onset of convalescence then 
the hippuric add excretion was performed. In most cases at this point the 
latter test was within normal limits so the patients were then allowed to be 
up and about the ward for two to three days and then sent to the patient’s 
mess. 

The convalescent phase began with the end of the acute phase described 
above and continued until the soldier was ready for full duty. The duration 
of this period was usually two to three times the acute phase interval, depending 
on the severity of the illness. Thus if the icteric index dropped to 20 units 
or less in 7 to 10 days, as occurred in approximately 40% of the cases, then a 
convalescent period of three weeks proved clinically to be entirely adequate. 
Consequently in a considerable number of hepatitis cases one month’s time 
may adquately cover both the acute phase of active mfecton and the con- 
valescent period. Functional activity was gradually increased during the 
last half of convalescence to include one to five mile hikes. With no recurrence 
of hepatic tenderness, enlargement or positive function studies the patient 
was then discharged to full duty. 

Three non-jaundiced soldiers were admitted for an ill-defined condition 
of the gastro-intestinal system characterized by nausea and vomiting. Because 
of abnormal results in two or more function studies associated with slightly 
enlarged and tender livers, these cases were termed “hepatitis without jaim- 
dice”. They quickly recovered after one week of bed rest and the described 
routine and were able to return to full duty after a 2-week’s convalescent period. 

About 30% of the cases studied noted the onset of diarrhea a day or two 
after starting the milk and glucose diet. The diarrhea frequently persisted 
when dilute fruit juice was substituted for the milk. These patients were 
afebrile and exhibited only mild abdominal distension. Fmquent stool cul- 
tures and examination for ova and parasites yielded only a normal intestinal 



EPIDEMIC HEPATITIS 


329 


flora. The diarrhea would disappear on a soft bland diet. One explanation 
for this phenomena is that this diarrhea was fermentative in etiolog}Msince it 
disappeared when carbohydrate was reduced. In this latter group, the acute 
phase was prolonged by only a few days. 

One of the complications of high glucose feeding is the stimulation of the 
pancreas to hypersecretion or hyperinsulinism. The danger of pulmonary 
edema associated with early morning hypoglycemia can easily be overcome if 
the nurse will awaken each jaundice bed patient early and offer him of the 
10% glucose drink. No case of hyperinsulinism was observed in this group 
of cases. 

Tonsillitis with peritonsillar abscess, carbuncles of the neck, and buttocks 
occuring during the acute or convalescent phase of infection were treated with 
full dosage of sulfadiazene and/or penicillin without untoward clinical effect 
or change in improvement of the course of tests. 

SUmiARY OF TREAXaiENT 

In brief, the follorring routine for jaundice patients was used at our hospital: 
All obviously jaundiced patients were given a litter status. These patients 
remained in bed on the ward until the icteric index was 20 units or less. Every 
case of jaundice was regarded as potentially a case of actue yellow atrophy. 
Fluid intake of 4000 cc. of powdered milk and 10% glucose for the first two 
days, thereafter 3000 cc. of the same fluid daily until well into convalescence. 
Functional activity was increased when clinical and laboratory indices were 
at normal levels. (To mess, hikes, pass to town.) Duration of convalescent 
period should be 2-3 times the duration of acute phase. When cooked fats 
such as gravies and/or pork permitted during convalescence caused indigestion, 
they were avoided. Dairy fats such as milk, butter and cheese were allowed. 
On discharge the soldier was cautioned against the use of alcoholic beverages 
including beer for at least six months and preferably one year. Full dosage of 
sulfadiazine and/or penicillin for indicated intercurrent infection was used 
without untoward clinical effect on the course. 

DiscirssioN 

If all soldiers with obvious jaundice were made litter cases from the beginning 
in the chain of evacuation, the acute phase of illness might well be shortened. 
Each soldier ill with jaundice should be regarded as a potential case of acute 
yellow atrophy. Then the giving of a high milk and glucose diet early in his 
illness might well result in speedier recovery from the acute phase of infectious 
hepatitis, and the convalescent period. His morale is much improved, and 
his return to full duty vdth his unit is hereby easily achieved. 

In most epidemics the clinical picture has remarkable similarity and the 
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mortality has been low, ranging from 0.2 to 0.4 per cent (19). The mortality 
in this series is 0.7 per cent. 

Total caloric, protein, carbohydrate, and fluid requirements were easily 
assured with the patient at rest. The relatively high level of dairy fat was 
well tolerated. The striking loss of body fat in a case of subacute yellow atro- 
phy which was observed at necropsy suggests the need for fat in the diet of a 
“fat sparer”. 

The problem of the exact diagnosis of this condition clinically and at the 
autopsy table, is an important one. The variable histological changes en- 
countered from field to field make the diagnosis during life by punch biopsy and 
needle aspiration alone uncertain. One field may show bile stasis, another 
central necrosis, another cholangeolitis, and still another acute diffuse necrosis. 
One section could show all of these, while another wight show none. 

A study of the histology of the livers from the two fatal cases clearly indicates 
the nature of the process underlying this epidemic form of liver disease. The 
fact that in the first case the duration of the disease was less than seven days 
and of the second, of about forty, might lead one to suspect that the two livers 
would have little pathological histology in common. Actually, while there 
are many differences, the two most significant lesions, namely widespread liver 
cell necrosis and active inflammation are common to both. 

SUMMARY 

A simple plan of observation and treatment of American soldiers ill with 
jaundice is presented. This was used to advantage during an epidemic of 
acute infectious hepatitis in an active theatre of operations. These troops 
were returned to their line units after relatively short periods of hospitalization 
without evident recurrences. The majority of cases exhibited a benign course. 
The course and pathology in two fatal cases of epidemic hepatitis are described. 
Histological studies show clearly the weakness of punch biopsy as a single 
means of diagnosis. 
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AMEBIC LIVER ABSCESS IN SERVICE PERSONNEL 


L. Kraekr FrRGtJSON, jM. D. and Robert Kent Anderson, M.D. 

Philadelphia, Pa., and U. S. Naval Hospital, St. Albans, N, Y, 

INTRODUCTION 

Although amebiasis was for a long time considered a tropical disease, the 
investigations of Craig (1) and of Wenrich, Stabler and Arnett (2) have shown 
the disease to be widespread even in the northern parts of the United States. 
With the return of the armed forces who have been on duty in areas where 
the incidence of amebiasis is high, the appearance of the disease and its com- 
plications may be expected to increase. 

From a surgical point of view, the most important complication of amebiasis 
is liver abscess. The incidence of this compHcation has varied according to 
the reports in the literature. Ochsner and DeBakey (3) find an incidence of 
36.5 per cent in 4,994 fatal cases collected from the literature, and in the Charity 
Hospital the incidence of hepatic abscess varied from 15.2 to 20.4 per cent of 
patients with amebic dysentery. An impression is gained that hepatic abscess 
is even more common in the amebiasis of service men, especially those from 
North Africa. 

The route of hepatic infection is via tlie portal system from the colon, with 
the development first of a hepatitis winch progresses to a liquefaction necrosis 
of the liver tissue. Craig (1) has shown that amebae produce a lysis of hepatic 
cells. There first occurs then an hepatic rifecrosis progressing to the formation 
of a bloody, brown, “chocolate-sauce” liquefaction, a liver abscess. In the 
stage of hepatitis and early abscess formation, tlie most effective therapy is 
systemic emetine in doses of one grain daily for six to ten days. 

Many abscesses progress, without recognition, to more serious complications. 
Perforation through the diaphragm to involve the pleural cavity is usually 
a late complication and was not seen in our cases. The more common com- 
plication is secondary infection of the abscess with pyogenic organisms. Fre- 
quently, the acute symptoms of a pyogenic infection are the presenting 
complaints. The time from the amebic colonic symptoms to those of liver 
abscess varied from one month to one year in our cases. 

DIAGNOSIS 

The diagnosis of hepatic abscess of amebic orgin is not as simple as it might 
seem. A history of amebic dysentery is suggestive when it can be obtained, 
but this is not always easy. Many service men thought that an attack or two 
of diarrhea was to be expected in foreign climes and never reported their diffi- 
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culty. One of our patients developed his diarrhea returning home from Africa 
as a member of an armed guard crew on a merchant ship without a doctor. 
In others, in spite of repeated stool examinations, no Endameba histolytica 
were demonstrated and the diarrhea was attributed to food, drinking water: 
or heat. The clinical signs, in the order in whidi they appear, are general 
malaise and loss of appetite, leading to a progressive loss of weight and a moder- 
ate anemia. Gradually, pain appears in the upper right abdomen and hepatic 
tenderness is found on examination. Intermittent fever is the rule, usually 
between 99° F. to 101° F. in uncomplicated abscesses, but rising to 103° F. 
and 104° F. in abscesses with secondary infection. Chills are likewise sugges- 
tive of secondary infection. The leucocyte count also varies with the presence 
or absence of pyogenic invaders. In simple amebic hepatitis and abscess, 
the count is usually low, whereas counts of 20,000 to 30,000 usually indicate 
secondary infection. 

Unfortunately, the course of the disease is not always typical. Walters 
and coworkers (4) report two cases of liver abscess unsuspected until per- 
foration. Furthermore, the diagnosis may not even be suspected. One of 
our cases was operated on for appendicitis, one for ruptured ulcer, one for 
pancreatic cyst and a fourth was treated for gallbladder disease. Roentgen 
examination is helpful in arriving at a diagnosis, especially in those cases in 
which the abscess is located in the dome of the liver. Elevation of the right 
leaf of the diaphragm, but without complete loss of diaphragmatic motion, 
is usual with simple amebic abscess. Elevation with loss of diaphragmatic 
motion and pleural reaction above the diaphragm may indicate secondary in- 
fection of the abscess or perforation into the subdiaphragmatic space. Ab- 
scesses arising deep in the right lobe or presenting on the lower surface of the 
liver do not show the characteristic unilateral diaphragmatic elevation. 

OBSERVATIONS 

There are certain clinical observations that may prove helpful in locating 
the site of the abscess. In abscesses presenting high on the lateral surface of 
the right lobe where the liver is covered by the rib cage, tenderness may be 
elicited by fist percussion or deep pressure between the ribs. In central ab- 
scesses of the right lobe, the -patient often complains of pain in the right loin. 
This pain was so persistent and intense in one of our cases that aspiration was 
attempted because a perinephritic collection was suspected. Abscesses pre- 
senting anteriorly produce tenderness below the costal margin, and in well- 
advanced cases a definite bulge may often be noted just below the costal 
margin. 

In deciding upon treatment of amebic hepatic abscess, there seems to be 
little controversy in the literature (3, 5). That amebic hepatitis and uncompli- 
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caled abscess should be treated by systemic emetine seems well-accepted. If 
the looked-for improvement does not occur after one such course, aspiration 
of the abscess is recommended. Although stress is laid on the fact that the 
aspirating needle should not traverse a serous cavity, it is difficult to see how 
a liver abscess may be aspirated without traversing at least the peritoneal 
cavity. In our experience, there is no “walling oil” of the peritoneal cavity 
by adhesions between the serous covering of the liver and the parietal perito- 
neum, even in abscesses with secondary infection. Of course, “walling off” 
occurs when rupture takes place, but drainage should be performed before this 
occurs. We have seen no extension of the amebic or infective process from 
aspiration or drainage if emetine and penicillin are used in the postoperative 
period. 


SURGICAL TREATMENT 

The aspirating needle may be introduced below the rib margin anteriorly 
or laterally. The procedure should be carried out in the operating room where 
complications may be cared for if they arise. A large needle must be used. As 
much “pus” as possible should be removed and the needle withdrawn. The 
literature suggests a lower mortality by closed aspiration than by open drain- 
age (3, 4). 

There also seems to be agreement that in cases of infected amebic hepatic 
abscess, open drainage should be performed after at least four days of emetine 
treatment. It is apparent from our experience as well as others (4) that in- 
fected abscesses do not respond to emetine therapy or even emetine combined 
with penicillin, and carbarsone and they may even go on to perforation during 
this treatment. This is no criticism of the treatment and it is recommended, 
but operation should not be delayed because of it if the diagnosis has been 
made. The diagnosis of secondary infection is presumptive if there is a history 
of high fever, chills and high leucocytosis. 

In two of our cases, liver abscess was unsuspected until encountered at opera- 
tion. In both of these, the abscess presented on the under surface of the liver, 
and the operation was performed with a diagnosis of acute gallbladder disease 
in one patient and infected pancreatic cyst in the other. Drainage was per- 
formed without preoperative emetine and the result was excellent in both 
cases. 

The technic of drainage of a liver abscess varies with the location of the 
abscess. For those in the lateral portion and dome of the right lobe we prefer 
a two-stage transdiaphragmatic procedure. The abscess is located by explor- 
ing with an aspirating needle under local anesthesia at the site of the most 
acute local tenderness produced by fist percussion or deep intercostal pressure. 
A large, long needle should be used. When pus is found, a small amount is 
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aspirated, enough to relieve tension in the abscess, and to serve for smear and 
bacteriologic study. The needle is detached from the syringe and left in place, 
and the rib above or below the needle is resected subperiosteally for a distance 
of about 2 inches. Care should be taken not to injure the underlying pleura. 
The wound thus produced is tightly packed with iodoform gauze, the aspiration 
needle is then removed and a tight dressing applied. After an interval of 
three or four days, the patient is returned to the operating room, and under 
local anesthesia, the iodoform packing is removed. The parietal and diaphrag- 
matic pleura is now adherent, and transdiaphragmatic drainage may be carried 
out without danger of infecting the pleural cavity. The exploring needle is 
again used to locate the abscess cavity and, with this as a guide, the abscess 
is opened through the diaphragm. Once pus is located, an aspirator is used 
to evacuate the contents of the cavity and the opening is enlarged sufficient to 
permit the introduction of one or two large rubber drainage tubes. An iodo- 
form pack is used to control the ooze by introducing it along the tubes into the 
abscess cavity and in the wound. 

For anterior abscesses, it is safer to make a small incision over the area of 
greatest tenderness and to explore with an aspirating needle under direct vision. 
When the abscess has been located, the needle is left in place and the abdomen 
walled off with iodoform gauze between the surface of the liver and the parietal 
peritoneum, leaving a space an inch or more in diameter around the needle. 
With the needle as a guide, an electrocautery is used to enter the abscess. The 
pus is evacuated by rapid aspiration, and drainage and packing are introduced 
as described above. 

Because most of our cases were secondarily infected, penicillin was given 
in adequate dosage, and emetine was continued for a total of ten days, or was 
begun if it had not been used preoperatively. The packing was removed on 
the fifth day. By this time, the fever usually had dropped to normal, and the 
anorexia and malaise had disappeared. Care must be exercised when the pack- 
ing is removed, especially in large centrally-located abscesses in the right lobe, 
lest secondary hemorrhage be started. The abscess cavity is seen to be lined 
with grayish necrosis, which rapidly disappears if irrigations of 1:1, 000 emetine 
solutions are used daily or every other day. In one patient in whom saline 
irrigations were employed, no improvement was noted until emetine solutions 
were used instead of saline. (Electrocardiograms were used to check the effect 
of the emetine irrigations on the myocardium but no change was noted.) 

Wc were never able to demonstrate ameba from the pus or abscess scrapings 
in any of our cases, but the dramatic response to emetine left no doubt as to 
the amebic origin of the abscesses. 

The pus obtained on evacuation of the secondarily infected abscess is usually 
the thick creamy pus of a pyogenic infection rather than the t^q^ical ''chocolate- 
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sauce” pus characteristically found with amebic abscess. Colon bacilli and 
streptococci are the most common infecting organisms. 

The recurrence of symptoms after drainage of an abscess usually is due to 
the appearance of a second abscess. This may be adjacent to the first and 
eventually rupture and drain through the original abscess cavity, or it may be 
some distance away and require a second incision and drainage. In our e.v- 
perience, a second abscess may form and give symptoms in spite of or during 
emetine and penicillin therap3^ 

Case 1. J. R. K., a 20'3'ear old white B.M.2/c, was admitted to the hospital 
10/24/44 with a diagnosis of duodenal ulcer for observation. In September, while 
aboard ship returning from Nortli Africa where he had made liberty in several ports, 
he developed a severe attack of diarrhea and fever which lasted one week. There 
was no medical officer aboard, and his treatment consisted onb’’ of bed rest. He 
lost 15 pounds during this illness. When he arrived in theUnited States his diarrhea 
had stopped and he felt well although weakened. He went on leave, and although 
he failed to regain his weight and strength, he had no particular complaints. About 
20 days before admission, he developed malaise and loss of appetite and observ’-ed 
pain in his right upper abdomen which occasionally radiated posteriorly. These 
symptoms became progressive^ more severe, and fever and chills developed. On 
admission, he appeared acutety ill, with a temperature of 102°F., pulse 120 and 
W.B.C. 30,000. An x-ra 3 '^ film of the chest was negative. Because of his acute 
upper right abdominal pain and tenderness, the patient was operated upon with a 
diagnosis of acute gallbladder disease or ruptured peptic ulcer, but no gallbladder 
or other disease could be demonstrated. Although the liver was inspected, nothing 
was noted to warrant an exploration by aspiration, and the abdomen was closed. 
The patient was given intensive penicillin therapy, and needle exploration of tlie 
lumbar area was done because a perinephritic collection was suspected. His con- 
dition became worse, and he developed a slight jaundice and slight ankle edema. 
His liver became enlarged, and he developed pain in the right chest and shoulder on 
inspiration. His W.B.C. ranged from 13,000 to 30,000 and his temperature elevated 
daily to 102°F. to 104°F. A chest film revealed an enlarged liver with elevation 
of the diaphragm. In the comparatively short period of severe illness he had lost 
about 60 pounds. 

The patient’s condition was critical when, on 11/4/44, he was operated upon 
through a right upper abdominal incision. A single large abscess containing 1000 cc. 
of thick, yellow pus was located in the right lobe of the liver. Drainage was instituted 
as an emergency procedure through a double-barreled large rubber tube and the 
wound and the abscess cavity packed with iodoform gauze. No ameba were demon- 
strated, and there was no growth on culture from the abscess fluid. 

The postoperative course was very stormy because the patient was in such an 
extremely toxic state and because his recovery was complicated by a series of severe 
hemorrhages from the huge abscess cavity (fig. 1). At one point, his weight was 
down to 82 pounds whereas his normal weight was 176. The gravity of this patient’s 
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condition is witnessed by the fact that during his illness he was given over 7000 cc. 
of whole blood and 2000 cc. of plasma. He received tw o courses of emetine h 3 ^dro- 
chloride, one grain intramuscularly dail}^, and carbarsone, 3J grains daily for ten 
da)^s. Not until the abscess cavity was irrigated with emetine, 1:2,500 twice daily, 
did it begin to close. When receiving the emetine by both routes he appeared 
to do much better clinicall 3 ^ He gradually improved, and there was a final cessation 
of drainage from the abscess on 5/19/45. At this time, he weighed 145 pounds. 

Case 2. W.T,, a 37‘3’'ear old white boatswain, was admitted to the hospital 
12/31/44 with a diagnosis of h 3 ’^dronephrosis which had been discovered on a routine, 
annual physical examination in North Africa where he had been on duty for twenty 


I 



Fig. 1. Case 1. View of the Right Upper Abdoxiev, Shoxmng the Large Cavity in the Right 
Lobe of the Liver Following Drainage 

Healing did not begin to occur until the abscess was irrigated with emetine 1:2,500. (Official 
U. S. Naval Photograph ) 

months. He had been well except for two bouts of severe, prolonged diarrhea, 
the last attack in November, 1944. He continued his duty during these illnesses, 
and did not report to the hospital for treatment. Because of the h 3 '’dronephrosis, 
he was transferred to the United States for treatment and disposition. 

On 1/4/45, after a genito-urinar 3 '' work-up, a left nephrectom 3 ^ was performed. 
His recovery was complicated by a low-grade wound infection and a minimal left 
bronchopneumonia, which cleared rapidty with penicillin therap 3 ^ On Alarch 3, 
two consecutive stools were positive for Endamoeba histol 3 '^tica so a course of emetine, 
1 grain daily, and carbarsone, 3J grains twice dail 3 % for ten da 3 ^s was instituted. 
A few weeks later while he was still in the hospital, he began to complain of dull 
pain in the right upper quadrant and loss of appetite. Gallbladder disease w'as sus- 
pected, and he was studied and treated with that in mind. No gall stones were 
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demonslrated, but a gallbladder series, including an intravenous administration 
completed on 4/15/45, showed a failure of the gallbladder to visualize. His symp- 
toms persisted and became worse. He developed some pain in the lower right chest, 
which occasionally radiated to the right scapula. During this time he lost 30 pounds 
of weight. He had developed a slight daily elevation of temperature to 99°F. to 
lOrF., and a leucocytosis ranging between 14,000 and 20,000. Ifis R.B.C. ranged 
from 4,300,000 to 4,700,000. 

On 5/12/45, roentgenographic examination revealed an elevated right diaphragm, 
and a final pre-operative diagnosis of liver abscess was made. On 5/15/45, operation 
was performed. An aspirating needle was inserted at the point of ma.ximum tender- 
ness, which was in the eighth interspace at the anterior axillary line. The abscess 
was located, and thick yellowish fluid was aspirated. Under local anesthesia, 2 
inches of the ninth rib were resected. The wound was then packed with strips of 
iodoform gauze. The second stage of the operation was performed three days later, 
when the abscess was opened at this point and 300 cc. of.thick yellow fluid was evacu- 
ated. A rubber drain was inserted and the cavity packed with iodoform gauze. 
No ameba were demonstrated in the fluid nor were any other organisms found on 
direct smear. Culture demonstrated gram positive streptococci. 

The immediate postoperative course was excellent. The patient’s temperature 
and pulse returned to normal in two days and he felt better generally. He received 
emetine hydrochloride, one grain daily, and irrigations of the abscess cavity with 
1:2,500 emetine solution twice daily. However, on the 12th postoperative day, 
he began to develop a right pleural effusion. On 6/4/45, 640 cc. of slightly turbid 
fluid were removed. No organisms were demonstrated on smear or culture. His 
condition improved and his temperature and pulse returned to normal. One week 
later, he began to develop pain in the epigastrium and right chest. Again the 
temperature rose to 100°F. to 101°F. and the pulse to 120. X-ray showed the dia- 
phragm to be elevated. On 6/14/45, operation was performed through a transverse 
upper abdominal incision. A second liver abscess the size of an orange was found 
on the anterior surface of the liver in the right lobe. The abdominal cavity was 
packed off and the abscess was drained, a large rubber tube was inserted into the 
abscess and it was packed with iodoform gauze. The temperature and pulse returned 
to normal the following day. He received another course of emetine hydrochloride, 
one grain daily for ten days, and the abscess was irrigated twice daily with emetine 
hydrochloride, 1:2,500. He continued to make gradual improvement, and on 
7/18/45 his wounds were healed and he was permitted to go on sick leave. 

Case 3. W. E. C., a 24-year old white S 1/c, had been on duty in North Africa 
for two months when, in December, 1944, he suffered a severe attack of diarrhea 
with many bloody stools. He was ill for about two weeks, and several stools were 
examined for parasites but none was demonstrated. His diagnosis was reported 
as colitis, and when his diarrhea was arrested he was discharged to duty. On 3/ 1/ 45, 
he developed some fever and malaise and was admitted to the hospital with a diag- 
nosis of catarrhal fever. He was discharged after 22 days, but stated that he con- 
tinued to feel poor generally. He developed pain in his right side and on 4/ 13/45, 
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an appendectomy was performed. The patient stated that the pain was high 
up on his right side, and that it was still there following the operation and later 
became worse. He had a stormy convalescence, continuing to lose weight, beoming 
anemic with a R.B.C. of 3,200,000 and requiring several whole blood transfusions. 
He continued to run an intermittent temperature of 99°F. to 101°F. 



Fig 2. Case 3. Lateral Vie'w of the Chest to Show Marked Elevation of the Diaphragm 
IN A Patient ith an Abscess of the Right Dome of the Liver 

(Official U. S Naval Photograph ) 

He was evacuated to the United States for treatment, arriving at the hospital 
5/11/45. He had lost 37 pounds, had pain and tenderness in right upper quadrant 
and lateral chest wall in the region of the eighth and ninth ribs. His liver was palpa- 
ble three fingers below the costal margin. W.B.C. varied between 11, 000 and 24,000, 
and a chest film demonstrated the right diaphragm to be elevated (fig. 2). A final 
preoperative diagnosis of liver abscess was made, and on 5/18/45, operation was 
performed. Aspirations attempted through the eighth and ninth interspaces failed 
to draw any fluid so an upper abdominal incision was made and the liver explored. 
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All abscess was palpated in the right lobe, and there were many small adhesions 
between the superior surface of the liver and the diaphragm. Tlie point at which 
the abscess was located was marked, the abdominal incision closed and the abscess 
aspirated through the eighth interspace. Thick, dark bloody fluid was found. 
A section of the ninth rib was resected, and iodoform gauze packed in the wound. 
Three days later the second stage was performed. The abscess was entered through 
the previously prepared wound and opened with cautery. A large single abscess 
was found with 250 cc. of dark, thick, “chocolate-sauce” type of drainage. A large 
rubber drain was inserted, and the abscess and wound packed with iodoform gauze 



Fig. 3. Case 3. Anteroposterior View SHomNG Elevation op the Diaphragm and the 
Abscess Outlined 'wtth Iodoporm Packing to Show its Size and Position 

(Oflicial U. S. Naval Photograph.) 

(fig. 3). No organisms were demonstrable in the fluid. Since there was a history 
strongly suggestive of amebiasis and since the single abscess in the right lobe of the 
liver was typical of amebic liver abscess, the patient was put on a course of emetine 
hydrochloride, one grain daily for ten days. The abscess cavity was irrigated 
twice daily with emetine hydrochloride, 1:1,000. Convalescence was very smooth. 
Temperature and pulse decreased promptly, and there was a gradual gain in appetite, 
strength and weight. One month postoperative the abscess cavity was obliterated, 
the wound in the chest wall practically healed and the patient had gained 14 pounds 
in weight. 

Case 4. J, P., a SO-year old veteran, had been discharged from the army after 
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a year of duty as sergeant in the South Pacific. He had had an attack of diarrhea 
in New Caledonia. One stool examination was “suggestive^ ^ of ameba, but other 
repeated axaminations were negative. He was in the Philippines when the war ended, 
and had had no symptoms except an occasional attack of diarrhea lasting a day 
or tw'o. For two months prior to admission he had not been well. Anorexia, 
malaise, a weight loss of 31 pounds, and intermittent fever of 99°F. to 102 °F. were 



Fig. 4 . Case 4 . Abscess of Under Surface of the Left Lobe of the Liver, 

Showing Displacement of the Stomach to the Left 

(Official U. S. Naval Photograph.) 

his chief symptoms. About 9/4/45, he developed acute pain in the upper left 
abdomen. 

Physical examination showed evident weight-loss and slight icterus. There 
'vas marked tenderness over a grapefruit sized mass in the epigastrium and left 
upper quadrant. He had slight pain on deep inspiration. An x-ray examination 
showed a large mass displacing the stomach to the left (fig. 4). Leucocytosis ranged 
from 13,000 to 20,000. A tentative diagnosis of infected retroperitoneal tumor 
or infected pancreatic C3'^st was made. 

On 9/15/45, an abdominal exploration was made through a midline upper abdomi- 
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nal incision. Tlie mass was found to lie in the left lobe of the liver. Aspiration 
obtained thick yellow pus. After packing of the abdomen, the abscess was opened 
with a cautery and about 600 cc. of pus evacuated. Drainage with large rubber 
tubes and iodoform gauze was instituted. The pus showed B. coli and anerobic 
streptococcus. Postoperative care with penicillin and emetine irrigations, 1:1,000 
solution twice daily, resulted in rapid healing. The tubes were gradually shortened 
and were entirely removed on the 21st postoperative day. Seven weeks after oper- 
ation, the patient was discharged with his wound healed and a gain in weight of 
20 pounds. 


SUMMARY 

Hepatic abscess of amebic origin should be encountered with increasing 
frequency in service personnel who have had duty in areas where amebiasis 
is endemic. The diagnosis is not always easy because the demonstration of 
ameba in the stools may be difficult, the history indefinite, and the period from 
dysentery to abscess considerably long. The symptoms and signs of the simple 
and secondarily-infected abscess are outlined. 

Emetine and aspiration may be tried, in the order named, in noninfected 
abscesses. Drainage is indicated for abscesses which are secondarily infected. 
The type of drainage preferred is given. Drainage should be preceded by or 
combined with emetine and penicillin therapy. Four case reports are included 
which illustrate the difficulties of diagnosis in these cases. 
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OBSERVATIONS ON FIVE HUNDRED AND FORTY-THREE 
CASES OF PEPTIC ULCER 

Frederick F. Radeoef, M.D, 

Seattle, Wathiniton 

INTRODtJCTION 

This series comprises observations on 543 cases of peptic ulcer during the 
period from September, 1942 to September, 1945. The information was 
collected from patients seen on the gastrointestinal section of a large Army 
general hospital in Hawaii and represents 14.7 per cent of 3675 admissions to 
the gastrointestinal section of this hospital. An opportunity to study the ulcer 
patient before and after combat was obtained. Many racial types from the 
local inductees of Hawaiian, Chinese, Filipino, Portuguese, and Japanese 
descent were seen. Many developed their symptoms prior to sailing to Guadal- 
canal, Samoa, The Gilbert Islands, The Marshall Islands, Saipan, Guam, and 
the Philippine Islands. Others had returned from these areas via ship or plane, 
for medical reasons. Thus the soldier who developed gastrointestinal symp- 
toms prior to combat could be contrasted with the one who had developed 
symptoms afterwards. An excellent opportunity to compare the ulcer patient 
and the psychoneurotic under these extreme conditions was afforded. 

INCIDENCE 

The age incidence varied from 18-51 years, the average being 31. Duodenal 
ulcers accounted for 95.6 of the total. Complications were rare. There were 
48 with massive gastrointestinal hemorrhage. Only those whose red blood 
count fell below 3.5 millio'n or hematocrit below 3.5 were coimted in this group. 
Thirty-seven were seen with acute perforation and 4 with obstruction. The 
low incidence of gastric ulcers and complications is accounted for on the basis 
of the younger age group in the military service. Sixty per cent of the massive 
gastric hemorrhages and 45 per cent of the perforations occurred without any 
antecedent history of pain. Only one patient with complications was over 45 
years. 

Racial incidence included 17 negroes, 10 Hawaiians, 7 American Indians, 
3 FEipinos, 1 Chinese, and no Japanese. It is notable that 60 per cent of all 
soldiers of Hawaiian descent with abdominal symptoms proved to have peptic 
ulcers and that 60 per cent of them were gastric. 

ETIOLOGY 

The cause of peptic ulcer has never been determined. It is generally agreed 
that the stomach of a patient with peptic ulcer has lost its ability to resist the 
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digestive action of the acid pepsin secretion. It is well established that the 
presence of free hydrochloric acid is necessary for ulcer production. Much 
experimental work has been done recently to prove the importance of the pepsin 
inliibiting factor of certain alkalies. Sandweiss (1) has demonstrated the 
importance of continuous nocturnal secretion in keeping an ulcer active; 
also that nocturnal gastric acidity is no higher in ulcer than in non-ulcer 
patients. 

During the war the psychosomatic element in production of ulcer has been 
emphasised. In the military service the environment is fixed and can not be 
readily altered except by dismissal from the service. In civilian life changes 
in environmental influences are easier. Dragstedt (2) and others have sec- 
tioned the vagus nerves to control the cephalic phase of gastric motility and 
secretion. Ivy (3) has used enterogastrome, an extract of intestinal mucosa, 
to prevent ulcer in Mann Williamson dogs, and Sandweiss (4) has used uro- 
gastrone, a urinary extract to prevent ulcer experimentally. This work shows 
that advances are being made in controlling the hormonal and psychic factors 
involved in production of peptic ulcer. 

Wolf and Wolff (5) were able to observe the effects of the psychogenic factor 
in their patient with a gastrostomy. They observed the mucosa directly under 
varying states of emotional tension, and showed that resentment, hostility, 
anxiety, and aggressiveness caused changes in the gastric mucosa. Obviously 
the soldier is subjected to this psychic state frequently. It is easy to see how 
digestive symptoms can occur under such conditions but it is difficult to see 
why only a small percentage develop peptic ulcer and why the average psycho- 
neurotic has many abdominal s 3 nnptoms but does not develop ulcer. 

DIAGNOSIS 

Differential diagnosis was primarily between peptic ulcer and functional 
digestive disturbances without demonstrable organic disease. This differen- 
tiation could be made on the basis of history, physical examination, laboratory, 
x-ray examination, and response to therapy. This series does not include any 
case not confirmed by x-ray or fluoroscopic examination. We were aware that 
an occasional case of peptic ulcer occurred without demonstration by x-ray, 
but because of the acute man power shortage in the Pacific theater we felt 
justified in treating those with typical symptoms vigorously for a few weeks 
and returning them for a trial at duty. 

The history varied as to age, duration, and associated psychosomatic symp- 
toms. Food relief or periodicity was present in 92 per cent of the patients. 
Occasionally in cases of long duration the periodicity was lost. Those with 
ulcer were definite about the time of onset of symptoms and described accu- 
rately the type of pain experienced. It was gnawing, aching, or cramp-like 
in character. Pain before breakfast was not common; usually it occurred 



OBSERVATIONS ON CASES OF PEPTIC ULCER 


345 


before tbe noon or evening meal, or awakened tbe man at night. Radiation 
through to the lower thoracic or upper lumbar area was rarely noted in the 
absence of underlying organic disease. 

Vomiting was rare in those with ulcer and almost universally present in the 
psychoneurotics with digestive compl^ts. Soda relief was of no diagnostic 
aid, since most patients with functional digestive disorders admitted relief 
from soda. Sour eructations, pyrosis, and aggravation by food did not favor 
the diagnosis of ulcer. 

Physical examination showed the ulcer patient to conform to the usual 
asthenic t 3 ^e so commonly described. However, several with athletic and 
obese physical characteristics were seen. These were usually seen in those with 
acute onset of symptoms, sudden massive hemorrhage or perforation in the 
absence of previous abdominal symptoms. The only constant physical finding 
was localized tenderness in the mid-epigastrium. 

Complete blood studies, including red blood counts, hemoglobin estimation, 
white blood counts and differential counts were done on all patients. Urine 
analysis, gastric analysis, and stool examinations for ova, parasites and blood 
were done routinely. No proven case of ulcer had a total achlorhydria after 
histamine injection. There was a remarkable tendency toward hypoacidity. 
Thirty-three per cent had a free hydrochloric acid of less than 25 units, and 25 
per cent had an acidity greater than 50 units, A large majority with active 
symptoms had a positive occult blood reaction in the stool. Co-existing para- 
sitic infestations were found in 27; 15 had hookworm, 7 Strongyloides, 5 
trichuris, and 3 tapeworm. 


teeatmekx 

The more simple methods of treatment were usually sufficient, since the 
patients were young with few complications and a short history. Frequent 
small feedings at two to three hour intervals with one nightly feeding was 
usually sufficient. This was supplemented by antispasmodics, sedation, 
and alkalies in the form of aluminum hydroxide. The average patient ex- 
perienced complete symptomatic relief in seven to ten days on this regime. 
Only in the rare case with an ingrained psychoneurosis was there an unfavor- 
able response to treatment. A favorable response to therapy was almost 
diagnostic of ulcer. Psychoneurotics with digestive complaints seldom re- 
ceived more than temporary partial relief from the same therapy. 

Treatment of complications was more difficult. Gastrointestinal hemor- 
rhage was treated by medical management. Surgical interference was not 
nccessat}^ although many were admitted in shock. This was possible because 
of the low age incidence, only one being over 45. Blackford (6) has shown that 
mortality is high in those above 45, and only one of this series fell in that group. 

If shock was present transfusions of whole blood or plasma were given. This 
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group tolerated large amounts of whole blood without any apparent ill effects. 
Feeding was started early, as soon as nausea subsided. Frequent feedings of 
milk and cream were given. The more bulky Meulengracht diet was not used. 
It appeared to cause nausea and at times vomiting. Sedation in the form of 
dilaudid and phenobarbital was used. 

After recovery from the acute effects of the hemorrhage more liberal feedings 
of high protein diet were given. Strict bed rest for a minimum of twenty-one 
days was instituted, after which fluoroscopy was done. There were no deaths 
in this group. 


DISCUSSION 

Of particular interest in this group is the contrast between the ulcer patient 
and the psychoneurotic with digestive symptoms. The psychic make-up of 
this group of ulcer patients was in direct contrast to that of the psychoneurotic. 
Vague associated symptoms referable to systems other than the gastrointestinal 
tract were rare in those with ulcer. The average ulcer patient gave a definite 
clear cut history. He knew exactly when his pain began and how frequently 
it occurred. He localized it in the epigastrium. He denied nervousness and 
did not volunteer other vague symptoms such as lack of appetite, weakness, dizzi- 
ness, headache, palpitation, or vomiting; commonly he was a non-commissioned 
oflEicer with a good work record. He appeared energetic and aggressive. 
There was an obvious underlyng tension, an attitude of frustration. Out- 
wardly he was relaxed but inwardly he was tense. This tension was brought 
on by trying too hard and by overconscientiousness. His facial expression 
was apathetic and often he appeared unconcerned about his symptoms. 

This was in direct contrast to the psychoneurotic, who gave a poorly cor- 
related history with many associated vague symptoms. He appeared tense, 
apprehensive, outwardly nervous and afraid. He expressed deep concern 
over his symptoms. Usually his past history showed development of psycho- 
somatic complaints under pressure. There was seldom any periodicity to his 
story. He subconsciously hoped that some organic disease would be found 
to account for his inadequacy. This type of individual rarely proved to have 
an ulcer. 

It was also interesting to note that 47 per cent of this series had a history of 
abdominal pain prior to entry into the service, many dating back to age nine 
to age twelve. In our series the periodicity was frequently present in the teen 
age but was often lost after several years of recurrent symptoms. Many, 
however, had been s 3 Tnptom free for years before entry into the service. The 
predisposing factor had been present for years and the military service had 
merely aggravated a preexisting ulcer diathesis. 
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SUMHARY 

(1) Five hundred and forty-three cases of peptic ulcer taken from 3695 
admissions to the gastrointestinal section of a large Army general hospital in 
Hawaii are reported. 

(2) In general the typical history of dull, aching, epigastric pain between 
meals with relief by food was present. 

(3) The psychoneurotic seldom developed peptic ulcer and rarely gave a 
history suggestive of ulcer. 

(4) Approximately 10 per cent of the complications occurred without pre- 
vious abdominal pain. This group was commonly the athletic or obese type. 

(5) Medical management produced complete s 3 miptomatic relief in seven 
to ten days. 

(6) Massive gastrointestinal hemorrhage responded well to medical treat- 
ment and no fatalities were recorded. 
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A STUDY OF THE GASTRIC SECRETORY RESPONSE 

IN THE AGED* 


Henry A. Ratsky, M.D. and Michael Weingarten, M.D. 

From the Hospital and Home of the Daughters of Jacob, Nao York, N* Y. 

Forty years ago Bidder and Schmidt, and others (1) demonstrated that the 
quantity of the digestive juices diminished with age. In 1932, Vanzant, 
Alvarez, Eusterman, Dunn and Berkson (2) showed by means of a single ex- 
traction after a test meal that the incidence of achlorhydria in normal people 
increased from youth to old age. Bloomfield, (3) utilizing the fractional test 
meal, and Polland, (4) the histamine test, corroborated this observation, but 
the latter found a lesser percentage of achlorhydria in the various age groups 
after histamine stimulation. In none of the above studies were attempts 
made to ascertain whether the achlorhydrias, especially in the advanced age 
group, were true achyhas, namely, an anacidity refractory to histamine with 
an absence of gastric ferments. Furthermore, so much emphasis has been 
placed on the comparatively large incidence of achlorhydria in individuals 
past sixty, that scant attention has been paid to the presence of hyperchlor- 
hydria in the aged. Sagal, Marks and Kan tor (5) thought that liigh acid values 
in old age might be considered an index to longevity. Clinically, it is not an 
imcommon experience to see a patient of advanced age who suffers from a 
peptic ulcer. At times the first symptoms of this disease may appear in an 
aged individual. ' It was therefore thought of interest to make a study of the 
gastric secretory response in a group of apparently normal persons sixty-five 
years of age and over. 

This study is based on a series of forty-seven normal persons who were 
ambulatory, and who had no gastrointestinal complaints except the usual de- 
gree of constipation found in old people. Their ages ranged between sixty-five 
and eighty-five years. Three of the individuals were between sixty-five and 
sixty-nine years of age; thirty-three were between seventy and seventy-nine 
years, and eleven between eighty and eighty-five years. Sixteen of the sub- 
jects were males and thirty-one were females. 

METHOD 

The gastric secretion of each individual was determined as follows: — ^A test 
meal of two slices of toast and one glass of water was given and fractional 
determinations made every fifteen minutes. While an attempt was made 

* This study was aided by a grant from the Max Binswanger Fund. 

Read before The American Gastro-Enterological Association, Atlantic City, N. J., May 25, 
1946. 
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to carry out the examination for an hour, this was not always possible in many 
of the aged subjects. In those persons in whom no free hydrochloric acid 
was found, histamine hydrochloride was administered in a dosage of 0.1 mg. to 
each ten kilograms of body weight. These fractional determinations, after 
histamine, were made for sixty minutes. In all of the cases in which achlor- 
hydria was found the gastric contents were examined for ferments. The 
proteol 3 d:ic activity was tested by the use of Mett tubes, and the milk-coagulat- 
ing activity by the standard procedure. The absence or presence of lactic 
acid was also noted. 


RESULTS 

In twelve subjects no hydrochloric acid was found with the bread and water 
fractional meal, but when histamine was administered, only eight, or 17 per 
cent of the forty-seven persons, proved to be cases of true achlorhydria (table 


TABLE 1 


TJNns TOX HCl 

65-^9 

ACS CMWS 

70-79 

8(>>SS 

i 

1 

OF 

PATIENTS 

PERCENTAGE 

i ^ ! 

F 

M 

F 

M 1 

i ^ 

False Achlorhydria 

■ 

■ 



B 

1 

4 

8.5% 

True Achiothy dna ' 


■ 




1 

8 

17.0% 

2-19 Units 



2 



5 

13 

27.7% 

20-34 Units 


B 

3 

1 ! 

B 


5 ' 

10.6% 

35-50 Units 


B 

3 

4 ! 

B 

2 

11 ! 

23.5% 

51 or more Units 

■ 

■ 

5 

1 

II 


6 

12,7% 


1) . In none of these eight cases was there a true achylia. Milk was coagulated 
in all of the specimens in the subjects with achlorhydria. Proteolytic activity 
was present in the fasting specimens of all but two subjects with histamine 
achlorhydria, but it did appear following the injection of histamine in one case; 
while in the other no proteolytic activity followed the injection of histamine 
(table 2). Lactic acid was found in six of the cases of true achlorhydria and 
was absent in one of them. In one case it was not examined. In thirteen of 
the forty-seven indivduals (27.7 per cent), the range of free hydrochloric acid 
with a bread and water test meal, was from 2 to 19 units; in five persons (10.6 
per cent), it was 20 to 24 units; and in eleven persons (23.5 per cent), it was 
between 25 to 29 units. In six indviduals (12.7 per cent), the free hydro- 
chloric add was in excess of 50 units (table 3). Two of these six subjects with 
hyperchlorhydria had an aridity above SO units but not exceeding 59 units; 
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two ranged between 60 and 84 units of acid; and two between 85 and 99 units 
of free hydrochloric acid. 


TABLE 2 


NAME 

SEX 

AGE 

TEST 

MEAL 

SPECIMEN 

FREE 

HCI 

TOTAL 

ACID 

MILK CO- 
ACTTLATION 

PBOTEO- 

LYSIS 

LAcnc 

ACID 

R.K. 


73 

*B&W 

fasting 

0 

7 

IIHIII 



1 




15 min. 

0 

8 





i 

j 




0 

5 





1 



45 min. 

0 

7.5 







Hist. 

fasting 

0 

1 

7.5 


neg. 

ft. tr. 



1 


15 min. ; 

0 

10 


QNS 

QNS 





30 min. 

0 

1 7.5 


QNS 

QNS 




1 

45 min. 

! 0 

10 

1 pos. 

1+ 

ft. tr. 





60 min. 

! 0 

15 

' pos. 

neg. 

' ft. tr. 

F. K. 

F 

70 

*B&W 

fasting 

0 

7 








15 min. 

0 

5 








30 min. 

0 

5 








45 min. 

0 

9 







Hist. 

fasting 

0 

17.5 

pos. 

neg. 

ft. tr. 





15 min. 

0 

17.5 

pos. 

neg. 

ft.tr. 





30 min. 

0 

15 

pos. 

neg. 

ft. tr. 





45 min. 

0 

12.5 

pos. 

neg. 

ft. tr. 





60 min. 

0 

12.5 

pos. 

neg. 

ft. tr. 


* 2 slices bread and a glass of water. 


TABLE 3 


Hyperacidity in aged 


GRADE (BOCKDS) 

SEX 

AGE 

TEST MEAL 

moc, TREE HCI 

MAX. TOTAL ACIDITY 

I 

M 

70 

*B&W 

52 

71 

(50-59 Units) 

M 

78 i 

B&W 

1 

52 

82 

II 

M 

1 

78 

B&W 

68 

96 

(60-84 Units) 

M 

78 

! B&W 

73 

87 

III 

M 

79 

B&W 

85 

102 

(85-99 Units) 

M 

78 

B&W 

98 

108 


* 2 slices bread and a glass of water. 


COMMENT 

In a study of the gastric secretory response in a group of forty-seven ap- 
parently normal aged individuals, free hydrochloric acid was 19 units or less 
in twenty-five, or 53.2 per c^nt, of the subjects. While this confirms the fact 
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that tbete is a tendency to a diminished acidity in the normal aged, the nnmber 
of subjects (17 per cent) in whom a true achlorhydria was present, was less 
than that found in other studies. Furthermore, in none of these forty-seven 
persons was there a true achylia with absence of all ferments. In one, pro- 
teolytic activity was absent, but milk-coagulating activity was present. This 
raises the question as to whether the adult human gastric juice contains both 
rennin and pepsin. There is a difference of opinion on this subject. Several 
authors (6) mention the presence of rennin in tKe gastric juice. Dotti and 
Kleiner (7) presented e%ddence that rennin was absent from adult human gastric 
juice. Cowgill (8) stated that pepsin, itself, coagulates milk. In this study, 
the fasting specimen, as well as the specimens following histamine, coagulated 
milk in every case of true achlorhydria. As previously mentioned, proteolytic 
activity was absent in the fasting specimen in two persons with histamine 
achlorhydria, but appeared following the injection of histamine in one case, 
while in the other, no proteolytic activity followed the injection of histamine. 
This disassomtion between milk.-eeagu\ating and proteolytic activity, if found 
in any considerable number of achlorhydric stomachs, would on the surface, 
seem to indicate the presence of two separate enzymes. However, it may very 
well be that the hydrogen ion concentration of a given gastric juice may be 
such as to permit milk-coagulation but not proteolysis by the same enzyme, 
pepsin. 

Another interesting aspect of the results of this investigation of gastric secre- 
tion in the aged, and one which is not usually emphasized, is the fact that 
hyperchlorhydria was found in six or 12.7 per cent of the subjects. These 
findings are of especial interest, in view of the fact that in a previous paper 
(9) we pointed out that 56, or 13.7 per cent, of 408 cases of bleeding peptic 
ulcer were in patients between the ages of sixty to eighty-six years. One of 
the severest cases of bleeding encountered in that series, was in an individual 
whose first symptom of a pyloric ulcer was a gastric hemorrhage which occurred 
during his seventy-sixth year. Therefore, it seems worthy of note that hyper- 
chlorhydria in the normal aged is not an uncommon finding, though it does not 
occur as frequently as diminished acidity or true achlorhydria. 

sumiARY 

1. 53.2 per cent of a group of forty-seven apparently normal persons above 
65 years of age had 19 units or less of free hydrochloric acid after a bread and 
water test meal. 

2. 17 per cent of this group were found to have true achlorhydrias. 

3. 12.7 per cent had a hyperchlorhydria. 

4. No case of complete achylia gastrica was found. 

5. Milk-coagulating activity was present in eveo’ case of histamine achlor- 
hydria; in tvro achlorhydric persons who showed no proteolytic acti\dty in the 
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fasting specimen, one did, and one did not show this activity after histamine 
stimulation. 
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APPARENT LACK OF RELATIONSHIP BETWEEN LEVELS OF 
B-VITAMINS IN THE FECES AND DIETARY SUPPLEMENTA- 
TION WITH CRYSTALLINE B-VITAIMINS AND PROTEIN 

Myer Freed, PhD., Walton E. Grundy, M.S., Charles R. Henderson, M,S. and 
George H. BERRYXtAN, M.S., Ph.D. 

Vrom Army Medical Nulrition Laboratory , 1849 West Pershing Roadt Chicago, Illinois, an installation 
under the jurisdiction of the Surgeon General, U. 5. Army 

WITH 

Theodore E. pRiEDEitANN 

From Laboratory of the Abbott Fund, Passavant Memorial Hospital, Chicago, Illinois 
INTRODUCTION 

Several reports in the literature have dealt with the relationship of the 
character of the diet to the levels of vitamins excreted in the feces. In par- 
ticular, the types of carbohydrate used, such as sucrose, lactose, dextrin, 
and com starch, appear to have var 3 dng influence upon the s3mibiotic pro- 
duction of vitamins in the intestinal tract of animals (1), (2), (3), (4), 

In the course of investigation of efiects associated with decreased intakes 
of E-vitamins and animal protein by seven normal volunteer young men, 
crystalline supplements of the B-vitamins and protein were given orally and 
additively during successive periods of the experiment. Frequent determi- 
nations of the levels of B-complex vitamins in the feces were made. 

The purpose of this report is to describe the trends of the fecal vitamin levels 
during the period of supplementation. 

EXPERIMENTAL 

Subjects, The subjects were seven volunteers, 23 to 28 years old, judged 
to be free from significant organic disease or defects. These men were housed 
under identical conditions in a hotel, and later a student dormitory. All 
ate the same diet, which remained unchanged during the entire experimental 
period. The principal testing activity was provided by standardized daily 
tasks in the chemical laboratory or in school. The remaining free time was 
spent by participating in various sports, clerical and scholastic work, outdoor 
walks, etc. 

Diet, All meals were prepared and sen.^ed under the direct supervision 
of a trained dietitian. The menu was followed strictly, and all portions 
were carefully weighed. Extra identical meals were prepared one day each 
week, carefully ground, homogenized, frozen and used for assay. The canned 
foods were purdiased in one lot of the same pack in a quantity sufficient for 
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the entire experiment. During an initial control period of 12 weeks anormal 
diet supplying liberal quantities of all nutrients was fed to all 7 subjects. 
The content of this diet in the B-vitamins under consideration is shown in 
table 1. Thereafter an experimental diet was fed, providing daily about 
3300 calories, 40 grams of protein, 380 grams of carbohydrate, 175 grams of 
fat, 200 mg. of calcium, 560 mg. of phosphorus, 12 mg. of iron, 90 mg. of ascorbic 
acid and 16,000 I. U. of vitamin A. Approximately 27% of the entire caloric 
intake was provided in the fonn of corn meal or other corn products. The 
determined (by analysis) average daily food content of the B-vitamins under 
consideration in this report is also listed in table 1. These values represent 


TABLE 1 

Niilritional con tail of the normal and experimental diets 


NUTRIEOTS 


NOJUtAl. DIET 

EXPERIifENTAL DIET 

Calories 


3170* 

3300* 

Protein 

gm. 

70* 

40(a) 

(l-Tr}ptophane) 

mg. 

700-900 

210-300 

Calcium i 

gm. 

.86* 

.20* 

Phosphorus ■ 

gm. 

1.26* 

.58* 

Iron 

mg. 

15.5* 

12.00* 

Thiamine 

rag. 

1,44 

.50 

Riboflavin 

rag. 

1.84 

I ,30 

Niacin 

rag. 

15.6 

5.S 

Biotin 

■ raeg. 

44 

19.0 

L-casei Factor 

meg. 

. 64 

23,0 

Pantothenic Acid 

mg. 

4,7 

1.1 

Pyridoxine 

rag. 

1,76 

1.1 

Ascorbic Acid 

rag. 

105* 

90* 

Vitamin A 

LU. 

7400* 

16600* 


Calculated. 


Fig. 1, Excretion oe B -Vitamins in Feces 

The vertical lines numbered 1 to 7 designate the time at which different supplements were added: 

(1) Start of experimental diet. 

(2) Calcium caseinate, thiamine, riboflavin, nicotinamide and the lesser known B-vitamins added 
to the diet of the control subject in quantities described on page 3. 

(3) 1.2 mg, per day of thiamine added to the diet of experimental subject. 

(4) T\\'o separate 25 mg. doses of thiamine hydrochloride administered intravenously to both 
control and experimental subjects. 

45 gm. per day of calcium caseinate added to the diet of the experimental subject 

10 mg. riboflavin and 200 mg. nicotinamide administered intravenously to the experimental 

subject, 

1.5 mg. riboflavin and 12 mg. nicotinamide per day added to the diet -of the experimental 
subject. 

(5) Crystalline lesser known B-vitamins added to the diet of the experimental subject. 

(6) Both experimental and control subjects consumed for seven da)^s an additional 150 mg. per 
day of nicotinamide, 

(7) Both experimental and control subjects consumed for seven days an additional 15 mg. per 
day of riboflavin. 

The solid lines represent an experimental subject and the broken lines a control subject. 








Excretion, m^. per 24 hour 
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maximum intake since consumption was not always one hundred percent. 
The diet consisted of foods frequently consumed in certain parts of the country 
such as corn meal in various forms (as fried mush, muffins and cookies) spa- 
ghetti, carrots, string beans, beets, gelatin, apples, pears, pineapple, salt 
pork, oleomargarine and sugar (7). 

Supplcmentalion for Control Subjects. For five weeks all seven subjects ate 
the restricted diet with no supplementation. At the beginning of the sixth 
week, and thereafter through the fifteenth week, all subjects were given daily 
by capsule 700 mg. calcium, 540 mg. phosphorus, 20 mg. iron and 666 I. U. 
vitamin D. In addition, the two subjects who were then chosen to act as 
controls were given daily in tablets the following crystalline supplements 
divided equally amont the three meals: 1.2 mg. thiamine hydrochloride, 1.5 mg. 
riboflavin, 12 mg. nicotinamide, 60 meg. biotin, 90 meg. synthetic L. casei 
factor, 6.6 mg. racemic calcium pantothenate, 3.3 mg. dextro calcium panto- 
thenate, 0.3 mg. para-aminobenzoic acid, 3 mg. pyridoxine hydrochloride 
and 1 gm. choline dihydrogen citrate. Corresponding placebos were given to 
the five restricted subjects. In addition, the controls were given in their food 
45 grams per day of calcium caseinate (Casec). 

Supplementation for Experimental Subjects. Beginning with the 16th week 
on the restricted intake, oral supplementation with vitamins and protein was 
begun for the five restricted subjects. Occasionally the vitamins were given 
intravenously also. Although the sequence of supplements varied for different 
subjects, the general plan was to add thiamine to tlie diet first, (and also to 
give it intravenously), followed by additions of protein (in the form of calcium 
caseinate) within 2-3 weeks. The supplements added next were niacin, then 
riboflavin, and then the lesser-known B-complex vitamins as a group (see 
above). The exact dates and t 3 q)es of supplementation are shown in graphs 
(fig. 1). 

Fecal Collection and Analyses. Details of fecal collection and analytical 
methods are identical to those described in previous reports (5), (6). 

RESULTS 

The results indicate that with the possible exception of pyridoxine, the fre- 
quent changes in the level of vitamins found in the feces were not related 
to any one or any combination of the supplements. One possible exception 
to this was found in the case of one of the subjects whose fecal excretion level 
for each vitamin appeared to be increased following supplementation with that 
particular vitamin. It is the interpretation of the authors that in general, 
the fecal B-vitamins under discussion were influenced by factors other than 
the crystalline vitamins and protein that were added to the daily intake of 
food from time to time, pyridoxine possibly excepted. 
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With this interpretation in mind graphs (fig. 1) are presented as being repre- 
sentative of the over-all findings. These graphs present the data for two 
of the subjects, one control and one experimental, these being representative 
of each group. It is shown that of all the additions made by supplementation, 
niacin and riboflavin represent the only instance where a definite change 
appears to have occurred in the fecal vitamins, and that only in the case of 
pyridoxine. This was the case whether complete supplementation had been 
given for some 27 weeks (as in the case of the control subjects), or whether 
partial supplements had been given additively for shorter periods of time 
(as in the restricted subjects). This same effect was found to occur for all 
subjects. 

In general it is believed that there was no interrelation between the addition 
of crystalline nutrients to the diet and the levels of various B-complex vitamins 
found in the feces. The possible exception referred to above, namely, pyri- 
doxine, requires verification by a separate experiment, designed to permit 
the exclusive investigation of the relationship suggested in this work. 

STBOIARY 

Seven normal young volunteer male subjects ate for 38 weeks a diet which 
contained restricted quantities of B-vitamins and protein. Approximately 
twenty-seven per cent of the caloric intake was provided by conuneal and 
other com products. After five weeks, two of the subjects were chosen as 
controls and thereafter were given crystalline B-complex and protein sup- 
plements to equal the amounts usually found in a normal diet. No consistent 
relationship was found between this “complete” supplementation and the levels 
of fecal B-vitamins. The remaining five subjects were supplemented addi- 
tively with individual B-vitamins and protein, beginning at 15-18 weeks. 
No consistent interrelationship was found to occur between any or all of 
these supplements and the levels of fecal B-vitamins, except possibly in the 
instance of pyridoxine. This latter possibility requires further investigation. 
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A PARACOLON ORGANISM ANTIGENICALLY RELATED 
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WITH CHRONIC ENTEROCOLITIS 

Major George F. Lotppoih, Sn.C., A.U.S.* 

Reports of paracolon organisms associated \vith acute diarrheas and dysen- 
tery-like infections are appearing with increasing frequency in the literature, 
and there are indications that the potential pathogenicity of certain paracolons 
is becoming more generally recognized. 

The following report describes an unusual paracolon bacillus associated 
with many symptoms and findings of chronic dysentery in a case diagnosed 
as chronic enterocolitis, and touches briefly upon the clinical aspects of the 
case from which it was isolated. Also brieflly discussed are the measures 
taken toward eradication of the paracolon organism and toward alleviation 
of symptoms presumably attributable to its infectious process. 

BRIEi' SKETCH OE CLINICAL HISTORY 

The case of chronic enterocolitis with which this paracolon was associated was 
one of long standing, dating back to 1935 when the patient (CRD) contracted 
dysentery during an outbreak at an Army post. The etiological agent was not de- 
termined and the patient was not treated. He went on into a carrier state and had 
alternating diarrhea and constipation and a persistent dull pain in the right lower 
quadrant. During the ensuing 10 years the patient was hospitalized several times. 
He had his appendix removed but failed to experience any permanent relief. In 
1943, neurological disturbances developed and became so marked that the patient 
was at one time diagnosed as a psychoneurotic. On our first contact with thepatient 
in March 1945 he presented the picture of a chronically ill person, physically debili- 
tated and mentally disturbed. He had been diagnosed as a hypochondriac. His 

* From the Division of Typhoid Research, Army Medical School, Army Medical Center, Washing- 
ton, D. C. With the technical assistance of Milton Toporeb, B.A., M.A. 
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intestinal symptoms had not been treated because no pathogen had been found in 
his stools. Being himself a physician, he requested a course of one of the sulfa 
drugs, but was refused on the basis of the diagnosis that his symptoms were 
functional in origin and, until an etiological agent in the form of an intestinal pathogen 
was found, specific treatment could not be prescribed. 

bacteriological investigation 

Considering this a research problem, amebiasis was first ruled out. Re- 
peated examinations of the patient^s stools revealed no protozoan parasites. 
Bacteriological cultures of stool specimens yielded the normal flora of Esch. 
coli on EMB (eosin-methylene-blue) and DC (desoxycholate-citrate) media; 
but on SS (Shigella-SalmoneUa) plates there appeared from 20 to 30 colorless 
colonies. The difficulty of standardizing stool-culture technique for quanti- 
tative determinations is recognized; nevertheless, by following the procedure 
outlined below, we were able to obtain dose agreement in numbers of colorless 
colonies on SS agar in day-to-day cultures of the patient’s stool: 

One gram of feces was thoroughly emulsified in 3 cc. of plain broth. One-tenth 
cc. amoimts of this emulsion were placed on EMB, DC, and SS agar plates and spread 
uniformly over the surfaces. Colorless colonies appeared well separated from one 
another on the last named medium. 

That these suspicious colonies represented the same organism in day-to-day 
isolations was presumptively proven by biochemical reactions; but to more 
satisfactorily identify this organism, an antiserum was prepared early in 
the investigation and empoyed for all subsequent identifications. Because 
of its biochemical behavior, described below, this organism was designated 
“paracolon D”, the “D” having no significance other than one to identify 
the organism with the patient, CRD. 

CHARACTERIZATION OE THE ORGANISU 

Morphological and Cultural Characteristics of Paracolon D, Morphologically, 
paracolon D was a non-motile Gram-negative rod. Although not detected on EMB 
and DC isolation plates, this organism grew well on these media after primary 
isolation on SS agar. On Russell's double sugar it produced an alkaline slant with 
acid and gas in the butt-^typical of the paratyphoids. Subcultures on infusion agar 
made over a period of two weeks became somewhat mucoid in consistency, sug- 
gesting encapsulation of the organisms. 

Biochemical Activity of Paracolon D. Paracolon D fermented aerogenically the 
following substances during a 7-day observTition period: Glucose, maltose, lactose 
(2% gas), mannitol, x\’lose, arabinose, rhamnose, salidn, sorbitol, trehalose, dextrin, 
Ie\mlosc, galactose and glycerol. Lactose and salicin fermentations were delayed 
for from 3 to 5 da>^, but the officr substances were fermented rapidly. Sucrose, 
dulcitol, inositol, raffinose, and inulin were not fermented. * 
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This organism was found to produce indol but not HjS. It was methyl-red positive 
and Voges-Proskauer negative, and utilized citrate and d-tartrate. Its IMViC 
formula (1) would therefore read ^ and the organism would be classified 

as a paracolon Escherichia. 

Anligcnic Composition of Paracolon D. By far the most interesting feature of 
paracolon D was its antigenic composition. First, to insure that we were not dealing 
with an aberrant form of the patient’s common colon organism, we used the latter 
in agglutination tests with the paracolon D serum prepared early in this investi- 
gation. Paracolon D senun, although its titer for the homologous organism was 
1:5120, failed to agglutinate the patient’s Esch. coli in dilutions as low as 1:10. 
\Vhatever its composition, paracolon D was not even remotely related to its Esch. 
coli co-inhabitant. Since many of the so-called Salmonella antigens have been found 
in paracolons, paracolon D was t 3 ^ed with a complete set of diagnostic Salmonella 
sera, with negative results throughout. But when typed with Shigella sera, para- 
colon D was rapidly agglutinated by serum prepared with the Q-1030 strain of non- 
mannitol fermenters described by Sachs (2). Following this lead, cross-absorption 




Sacha QrlOSO Anti{;enB 



SACHS Q-IOSO BACILLUS 
Fig. 1 



PARACOLON D 


tests were performed, revealing that although paracolon D organisms completely 
absorbed the Sachs Q-1030 serum, Sachs Q-1030 organisms failed to completely 
absorb paracolon D serum. In short, it appears that paracolon D possesses all 
of the antigens of the Sachs Q-1030 bacillus as well as some minor antigens of its own. 

Diagrammatically represented, the two organisms would appear to bear the anti- 
geruc relationship illustrated in figure 1. 

Immunogenic Relationship Between Paracolon D and the Sachs Q-1030 Bacillus. 
Since it does not always follow that full immunogenic relationships can be predicted 
on the basis of agglutinogenic components (3), cross-immunization tests were per- 
formed in mice with vaccines identically prepared from the two organisms in question. 
Details and results have been included in table 1. 

It will be seen that these two organisms are immunogenically very similar. Either 
one, prepared as a vaccine, confers as much protection against the other as it does 
against itself. 

Biochemical Dissimilarities of Paracolon D to the Sachs Q-1030 Bacillus. The 
discordant feature of the intimate agglutinogenic and immunogenic relationship 
between paracolon D and the Sachs Q-1030 bacillus is the wide disparity in their 
biochemical activities. This is best illustrated in table 2. 

Somewhat similar incongruous relationships between coliforms and the Shigella 
have been reported. Smith (4) described a coliform organism which was anti- 
genically identical with the Flexner type of Sh. paradysenteriae and which attacked 
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the same sugars as the latter but with the production of gas. Paracolon D and the 
Sachs Q-1030 bacillus, however, present a different situation by exhibiting strikingly 
dissimilar preferences for fermentable substances, aside from the production of gas 
in these by paracolon D only. 


TABLE 1 


CHAltENGINC OKGAJWSU 

DOSES or CHALtENGlNC 
[ OKCAKISM 

(KUUDERS or OKCANISMS) 

ILESXJLTSOr INJECTINGTHE DOSES 0? OHGAl^SlIB 
INDICATED IN COLUMNS ON THE LEFT INTO MICE 

WHICH HAD 7 DAYS PSEVIODSLY RECEIVED O.S CC. 
j amounts or THE VACCINES DESIGNATED BELOW, 

; (EXPRESSED AS NO. OP DEATHS/NO. OE JHCE) 



Paracolon D vaccine 

Sachs Q-1030 vaccine 

Paracolon D 

107 

0/6 

0/6 


108 

4/6 

5/6 


lO® 

j 

6/6 

6/6 

Sachs Q-1030 

105 1 

0/6 

0/6 


108 

1/6 

4/6 


107 i 

5/6 

6/6 


TABLE 2 


FERMENTABLE SUBSTANCE 

PARACOLON D 

SACHS 0-1030 BACILLUS 

Dextrose. 

AG 

A 

Mannitol 

AG 


Lactose 

AG 


Sucrose 


Maltose 

AG 


Xylose 

AG 


Arabinose. 

AG 

A 

Duldtol 

A 

Rhamnosc 

AG 

AG 


Sorbitol 

A 

Inositol 


Salicin 

AG 


Indol 


Citrate 




Nok\ A: acid only; AG: add and gas; - 

negative; ^5? : positive. 



TREATMENT OF PATIENT 

Suljaguanidxne. The patient was first treated for eradication of paracolon D 
on April 3, 1945. At this time he was placed on a course of sulfaguanidine con- 
sisting of 21 grains daily for 3 days, then 15 grams on each of 5 successive days. 
The patient reported a decrease in severity of pain in the right lower quadrant during 
the latter part of the treatment period and for a few days thereafter; also, that only 
formed stools were passed during this period. But, by the time the first follow-up 
cultures were made (10 da}^ after treatment) loose stools and pain in the right lower 
quadrant had returned to the before-treatment status. Cultures of stool specimens 
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collected April 20 and 21 revealed that paracolon D was still present, though in 
somewhat fewer numbers. 

Sidjadiazinc. On April 24, the patient was placed on a course of sulfadiazine, 
1 gram every 4 hours for 8 days, then 0.5 gram at the same interval for 5 days. A 
sulfa blood level of 11 to 12 mg. per cent was maintained during the last few days 
of treatment. The patient reported complete cessation of pain in the right lower 
quadrant 4 days after treatment was begun, and the passage of only well-formed 
stools. Recurrence of the pain was noted about 2 weeks after treatment. Cultures 
of the patient's feces were made frequently during the administration of sulfadiazine 
and for one week thereafter. A rapidly progressive reduction in numbers of para- 
colon D occurred during the period of treatment: on the last seven days there were 
5 negative cultures while each of the 2 remaining cultures yielded 1 colony. Very 
shortly after treatment, however, paracolon D had returned in its usual numbers. 

This was our last contact with the patient until November 1945. At that time 
he was again hospitalized in an Eastern hospital after two intervening hospitalizations 
during the summer and fall. He was still suffering from the gastro-intestinal 
symptoms and accompanying pain in the right lower quadrant, as well as from 
the neurological symptoms mentioned earlier in this communication. Upon being 
consulted by the medical service of the hospital where the patient was lastly under 
observation, for information on the intestinal bacteriology and for recommended 
treatment, a combined therapy of streptomycin and autogenous vaccine was sug- 
gested. 

Sidfasuxidine. Streptomycin was then not available, but in lieu thereof the 
patient was given a course of sulfasuxidine, 2 grams every 4 hours, from January 3 
to 13, 1946. Only three opportunities were afforded us for making reliable cultures 
of the patient’s stools: On December 17, on January 5 (during sulfasuxidine treat- 
ment), and on January 28, 15 days after the course of the sulfa drug. Paracolon D 
was found on each of these occasions. 

Autogenous Vaccine. A vaccine was prepared from a freshly isolated culture 
of paracolon D, phenol-killed without previous heating, and standardized to contain 
1,000 million organisms per cubic centimeter. 

The patient was given an initial course of 4 intradermal doses (0.1 cc., 0.1 cc., 
0.2 cc., and 0.2 cc.) spaced by intervals of 5 days, followed two weeks later by 0.1 cc., 
and another 0. 1 cc. after an additional two weeks. An allergic reaction was guarded 
against by preliminary sensitivity tests with 1:1,000 and 1:100 dilutions of the 
vaccine. The course of vaccine was initiated on November 23, 1945, and terminated 
on January 11 of the present year (1946). 

In order to determine the patient’s antibody response to the vaccine, mouse- 
protection and agglutination tests were performed with specimens of his serum col- 
lected at 10- to 14-day intervals during the vaccination period. Details and results 
of these determinations have been included in table 3. 

CLINICAL PROGRESS AND EURTHER TREATIIENT 

During the last year of his illness, the patient experienced no relief from 
his s)Tiiptoms (except that noted during sulfa treatment above) until the 
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latter part of December 1945, At this time he reported that he felt better 
generally; he was more active, aggressive, and optimistic;, and his stools had 
become less frequent and of normal color and consistency. He had recovered 
his normal appetite, and he was gaining weight. On January 5, 1946 he 
reported that his temperature was never above 98.4® F., whereas he had 
been running a low-grade fever for months prior to treatment. His pulse 
after meals ranged from 80 to 90, whereas formerly it had been from 110 to 120. 
He further reported that his head felt clearer, that he experienced few or no 
headaches, and that he was actually 15 pounds heavier than he was last 
November. A final diagnosis of “Colitis, chronic, moderate, associated with 
positive stool cultures for paracolon D” (5) was made by his ward physician; 
and, at the completion of his case the patient^s condition was evaluated as 


TABLE 3 


ISTTCOEEH OT SEWJM 

(in refesxnce to time 
or coEixcnoN) 

aESULTS or injecting the doses of paxa- 

COLON T> INDICATED BELOW INTO MICE WHICH 
, \ worn yStEVlOXSSEV BXCEXVED 0.Q5 CC. 

1 AMOUNTS or THE SEXA DESIGNATED ON lEEX. j 
1 (EXPXESSED ASNO.OrDEATHS/NO. OPMICE) ' 

pXOTECnVE 

TITEX 

AS mid’s 
AGAINST WHICH 
THE SEXUM 

pxotected) 

AGGLUTINATIVE 

TITEX 

105 1 

j 105 

10’ 

105 

Nov, 23 

Dec, 3 

Dec. 13 . 

Dec. 27 

Jan. 10 

0/4 
0/4 1 

0/4 
0/4 
0/4 

2/4 
1/4 
0/4 1 

0/4 1 

0/4 

4/4 

4/4 

4/4 

0/4 

0/4 

4/4 

4/4 

4/4 

4/4 

4/4 

10 ' 
10 

100 

1000 

1000 

1:80 {») 

1:80 («) 

1:160 (iSSjSJJSS) 
l:160(iSf « » «f) 
l:160(««(«») 


Note: MLD of freshly isolated culture of paracolon. D was lO^ (10,000) orgamsms. 


“Improved” (5). A disposition board met on January 15 and recommended 
that patient “formerly classified in a temporary limited military status, be 
returned to full military status” (5). Accordingly, the patient was returned 
to {uU duty. By the middle of March, he felt so greatly improved that he 
considered himself as cured. 

During the latter part of April, however, the patient experienced a return 
of abdominal pain, loose stools, and headache. He was given a stimulating 
dose of vaccine on April 24th, ^at which time the paracolon was found in his 
stool cultures. It was evident that the patient was suffering from a relapse 
and that eradicative measures were imperative for permanent relief. 

Streptomycin. Streptomycin became available on May 17th, and the 
patient was placed on a course of the antibiotic consisting daily of 2 g. in 
4 divided doses orally, and 2 g. in 5 divided doses intramuscularly for 15 days. 
Relief from intestinal S3mptoms became noticeable 5 days after treatment 
was initiated, and paracolon D has been absent in stool cultures up to the 
present time. It is believed that the paracolon has been permanently removed, 
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and that the patient is now cured of his intestinal infection and of some of 
the attendant symptoms. 


DISCUSSION 

The Paracolon. Patient CRD had evidently been sufifering for an indefinite 
time from a chronic infection of the lower gastro-intestinal tract, the etiological 
agent of which was a paracolon bacillus. This organism, classified on the basis 
of its biochemical characteristics, is a paracolon Escherichia; but antigenically 
it is intimately related to a member of Sachs’ group of non-mannitol fer- 
menting dysentery bacilli — ^namely, strain Q-1030 (2). 

Reference has already been made to Smith’s (4) description of a coliform 
organism which was antigenically identical with a Flexner type of Sh. para- 
dysenieriae. This worker also described a gas-producing dissociate of the 
Flexner type organism. Stuart, Rustigian, Zimmerman, and Corrigan (6) 
reported on Esch. coli organisms which were antigenically identical with or 
closely related to Sh. alkalescens. Zimmerman (7) studied a coliform which 
was antigenically related to Sh. sonnci. Ferguson and Wheeler (8) quite 
recently reported on two paracolon cultures that shared min or antigens with 
the Flexner group, and a non-reciprocal relationship to Boyd’s strain P-143. 
The most recent report we have seen in this connection is the paper by Wheeler 
and Stuart (9), in which are described two paracolon organisms (one from 
a food handler, the other from a case of acute diarrhea) which had the identical 
somatic antigen of the Sachs Q-771 strain of non-mannitol fermenters (2). 

It might be mentioned here that much doubt was cast on the etiological 
role of paracolon D by individuals responsible for treatment of the patient, 
chiefly because it was, biochemically, a paracolon and thus failed to conform 
to the generic description of weU-established enteric pathogens. Consequently, 
adequate treatment for the infection was delayed for months. Fortunately, 
this refractory attitude toward accepting paracolons (particularly Escherichia 
paracolons and intermediates) as potential pathogens is gradually yielding 
to a broader concept of their importance in intestinal infections and intoxi- 
cations. 

Concerning the case in question, proof of an antigenic and immunogenic 
relationship to a recognized dysentery bacillus, fully reciprocated as it was 
between paracolon D and the Sachs Q-1030 organism, should be sufi&cient 
grounds for removing any doubt as to the potentialities of paracolon D and 
for classifying this organism as an enteric pathogen. 

It is proposed that paracolons found vmder suspicious circumstances be 
typed for Shigella antigens, regardless of what relationship to other genera 
{Salmonella or Shigella) might be suggested by their biochemical activities. 
Such a study was reported by Felsenfeld and Young (10), who used a poly- 
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valeat serum prepared against Sh. dysenieriae, Sh. ainUgna, Sk somtei, Sk 
alkalescens, Sk paradysenteriae V, W, Z, and Boyd 103, and 2 strains of Sk 
dispar (11). Only 2 of 1200 paracolons examined possessed a composition 
related to any of the antigens employed in the production of the polyvalent 
serum used by Felsenfeld and Young. However, in view of the incomplete 
coverage represented by this polyvalent serum, it is believed that an extension 
of this study, to include examinations for antigens of the Boyd and Sachs 
strains, would shed additional light on the problem and would more clearly 
point out the position of paracolons among the Gram-negative enteric patho- 
gens. 

TreaiinenU The rationale of the treatment recommended by us (strep- 
tomycin and autogenous vaccine) was based first upon the desirability of 
eradicating paracolon D from the patient’s gastro-intestinal tract; and, 
secondly, in the event that attempts at eradication failed, on the necessity 
of fortif)dng the patient’s immunological defense against the paracolon and 
its absorbed products. 

The parenteral administration of an autogenous vaccme increased appreci- 
ably the patient’s immunological defense against paracolon D, as evidenced 
by increased protective titers of the patient’s blood serum from 10 MLD to 
1,000 MLD. Eradication of the organism by vaccination alone, although 
reported by some workers as successful in certain cases of intestinal carriers, 
was scarcely hoped for in the case under discussion in which the paracolon 
was, apparently, securely entrenched. The vaccme therapy was intended 
primarily to equip the patient immunologically to combat the infectious 
process of paracolon D, thus permitting him to live on terms with his parasite 
just as simple s 3 nnptomless carriers do. In this, vaccination was apparently 
successful but only as a temporary expedient. What probably occurred was 
that the paracolon, at first suppressed by the protective antibodies arising 
from vaccination, as manifested by the patient’s improvement for many weeks, 
gradually acquired a resistance to the antibodies and once more became capable 
of assuming its former pathogenic role. 

CONCLUSIONS 

1. Patient CRD was sufiering from a chronic intestinal infection (chronic 
enterocolitis) the etiological agent of which was a paracolon organism closely 
related antigenically to the Q-1030 strain of non-mannitol fermenting dysentery 
bacilli described in 194:3 by Sachs. 

2. Parenteral administration of an autogenous vaccine produced an appreci- 
able increase in the patient’s serum protective titer against the paracolon he 
was harboring, concidcntal with a definite clinical improvement in the patient’s 
general condition. It is believed that vaccine therapy ser\^ed as a satisfactory 
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temporary expedient in alleviating the patient^s symptoms;* but, at best, 
vaccination was only a compromise between no treatment at all and an effective 
eradicative treatment directed toward the offending paracolon bacillus. 

The paracolon obviously was sulfa-resistant, but yielded to a course of 
streptomycin. 
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* MASSIVE GASTRIC HEMORRHAGE ASSOCIATED WITH 
ABERRANT PANCREAS IN THE STOMACH 

Bernard ' M , Chapman, IM.P., Wolfgang F. Vogel, AI.D., and Theodore P. Schomaker, M.D. 

INTRODUCTION 

Pancreatic tissue occurring in an aberrant location has been referred to 
in the literature by various terms. Opie (1) referes to it as an accessory 
pancreas. Clarke (2) as myoepithelial hamartoma, and Barbosa (3) as pan- 
creatic heterotopia. 

An increasing number of cases are being reported in the hterature since 
the first authentic case by Klob (4) was reported in 1859. Warthin (S) in 
1904 reviewed 47 cases to which he added two. Moore (6) in 1929 reported 
155 cases in the literature and added another case. The most recent review 
by Barbosa in May 1946 brought the number of reported cases to 470. How- 
ever, an additional three cases not included in Barbosa’s review and reported 
by Marshall and Aronofi (7) have been found. These, together with the 
authors’ case, bring the present total number of reported cases to 474. The 
increase in the number of cases reported in recent years is due to finer diag- 
nostic measures, and a greater attention to microscopic investigation of 
tumors and nodules found in routine autopsies. 

Of 474 known cases of aberrant pancreatic tissue 124, or 28.3%, have 
occurred in the stomach. Of 467 consecutive gastric tumors reported by 
Marshall and Aronoff in 1944 only 12 were found to be benign tumors, and 
of these three were aberrant pancreatic tissue. Of 41 cases of aberrant pan- 
creatic tissue reported b}’' Barbosa 61% were discovered at operation. In 
thirteen of these cases the tumor was found in the wall of the stomach, and 
gastro-intestinal symptoms were noted in ten of these. It thus becomes 
apparent that aberrant pancreatic tissue of the stomach must be considered 
in the differential diagnosis of intragastric lesions, especialty where the diag- 
nosis of a benign gastric tumor is involved. 

There arc many theories as to the cmbryological origin of aberrant pancreatic 
tissue. Moore believes that different factors appear as the cause of origin 
in different cases. In some cases inflanimator}’’ or embryonal adhesions with 
subsequent detachment of a mass of pancreatic cells may be the cause. In 
others, the development of primary anlage of Zenker (8) or Glinski (9) or 
secondary snared off anlage of Wharton may be a factor. jNIoore offers the 
conception that the cells of this anlage are still undifferentiated entoderm and 
capable of differentiating into pancreatic acini. Islands of Langerhans, 
ductal epithelium, and glands of Brunnen 
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Morphologically the aberrant gland is located most often in the submucosa 
of the stomach. It also can be located in the muscularis or serosa. In the 
case here reported two nodules were submucosal, the other subserosal. The 
histological picture of aberrant pancreas is most often the same as the pancreas 
itself with acini forming lobules and ducts and Islands of Langerhans. Numer- 
ous cases have been reported where one or more elements of a normal pancreas 
were absent. Barbosa does not believe that there is any direct relation, 



Fig. 1. Photomicrograph, Low Power, Through Noduee in Wall of Stomach 

In the upper margin of the section can be seen gastric glands below a continuous layer of Bruner’s 
glands arranged in the form of lobules. Opposite arrow in submucosa can be seen a group of pan- 
creatic ducts one of which is anastamosing \Mth a Brunner’s gland. Below this in the muscularis are 
lobules of the aberrant pancreatic tissue with clusters of pancreatic ducts The pancreatic lobules, 
especially that on the left, show evidence of chronic inflammatory changes. 


continuity or transition between the glands and ducts of the overlying mucosal 
epithelium and the acini and ducts of the aberrant pancreatic tissue. How- 
ever, in our case numerous instances of anastamosis between pancreatic ducts 
and Brunner’s glands can be seen histologically. One such example is shown 
in figure 1. 

Pathological changes can occur in aberrant pancreatic tissue and in the 
surrounding tissues. The most common change is chronic interstitial pan- 
creatitis. Gibson (10) reported a case with acute pancreatitis. In a few 
instances neoplastic changes in the aberrant pancreatic nodule are recorded 
(11, 12). The case reported here is the first in the literature of acute hemor- 
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rhagic pancreatitis taking place in an aberrant nodule in the stomach, associ- 
ated with ulceration of the overlying mucosa and leading to gastric hemorrhage. 

CASE REPORT 

The patient, a 22 year old soldier, of American Indian extraction, was admitted 
to the medical service of the hospital. The past history was as follows. On 1 
October 1945 he was hospitalized in a field hospital on Mindinao, P. I., because of 
malaria and a supposedly coexisting jaundice. He was discharged as cured after 
two weeks, and remained well until early in December 1945 when he was on a troop 
transport on the Pacific homeward bound. After a few days at sea he developed a 
chill and fever and reported to sick bay. It was thought that the symptoms were 
due to malaria, and after proper therapy was instituted he had no further fever 
attacks. On the 11th of December 1945, while still in the ship’s hospital but greatly 
recovered from the fever, he noticed a sudden sharp pain in the epigastrium which 
lasted for about five minutes. Soon after, he had two or three episodes of bloody 
and coffee grounds vomitus. The next day he vomited blood a few more times, and 
also noticed some tarry stools. When the ship docked he was immediately hospi- 
talized. 

On closer questioning the patient gave a history of having had epigastric distress 
since 1944. He had had a mild aggravation of these abdominal pains since going 
overseas. The patient had a mild diarrhea of six weeks duration while on Mindinao 
in September and October of 1945. 

Physical examination was essentiall}^ negative except for a mild icteric tinge to 
the skin which was believed to be due to atabrin. X-ray examinations of the chest 
revealed some fibroid calcified lesions in the left apex, believed to be tuberculous in 
nature and completely arrested. Three sputum examinations were negative for 
tubercle bacilli. A gastro-intestinal series revealed a mass 3.5 cm. in diameter on 
the greater curvature of the stomach opposite the incisura with a small crater at its 
apex (fig. 2). This was interpreted as being a possible leiomyoma or gastric polyp. 
Gastroscopy revealed a benign submucosal tumor of the greater curv'^ature in the 
antrum of the stomach. This diagnosis was made because the mucous membrane 
covering the tumor appeared normal and as if it were raised into the gastric lumen 
by a submucosal growth. The summit of the lesion appeared notched, but no break 
in the mucous membrane was seen. These findings supported the diagnosis of a 
benign gastric tumor which gave rise to severe gastric bleeding. Surgeiy^ for this 
condition was advised. At celiotomy on 20 March 1946 in the stomach on the greater 
curvature at the junction of the antrum and the corpus a firm nodule measuring 
3 cm. in diameter was felt through the stomach wall. It bad an elastic, rubbeiy' con- 
sislcnc3% A similar, 5x2 mm., nodule on the posterior wall of the stomach just 
proximal to the pylorus was likewise detected and just opposite the p\dorus on its 
inferior surface another nodule measuring 3 cm. in diameter and appearing to be 
subscrosal was also found. The stomach was opened and under direct vision the 
mucosa was incised over the smallest of the nodules. The lesion was submucosal, 
yellowish in color, but did not shell out readily. The same was true of the larger 
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lesions. It was decided, therefore, to do a subtotal gastrectomy that would include 
all of the lesions found. The patient made an uneventful post-operative recovery. 

The patient consistently showed an eosinophilia ranging from 20% to 62% and 
found to be present on ten blood counts performed between December 1945 and May 



Fig. 2. Barittm jMeal X-ray or Stomach. Shows Filling Defect on Greater CtrRVATORE of 
Stomach with Sm\ll Crater at Its Apex 

1946, all preoperatively, A careful history and search for clinical manifestation of 
allergy was negative. Thirteen stool examinations were consistently negative for 
parasites, ova or amoeba. Muscle biopsy and sigmoidoscopy were non-revealing. 
Empirically caprocol was given in February 1946 but failed to affect the eosinophilia. 
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. . .• T^^nharsen which has been suggested as 

This was followed by two the blood picture remained un- 

treatment for tropical eosmophiha. ^^e^ertheless,t 

changed. . fniinws The specimen consists of the 

The pathological report on speci J nreasuring 8 x 16 cm. In 

distal half of the stomach and portion ot 



MntGiN OF UtcER IN the Stomach 

Fig. 3. Photomicrograph, High Pom-er, Throggh . - ^ inflammatory 

Floor of ulcer lined by Brunner’s glands^^^^ ,nd neutrophiles into the gastnc 

infiltration composed of round P-r> „„pj.>scTlands. 

mucosa and underlying submucosa and Brunner s.ian ^ ^ ^ 

the anterior wall of the stomach, 6 cm. ^rkness The lesion is yellowish tan in 

measuring 3 cm. in diameter and 1cm. orise in the muscular is and bulges 

color, and somewhat lobulated. t ^ distance of 1 cm. The mucosa 

into the submucosa, lifting the umbilication there is an area of 

overlying this tumor mass is um ‘ point the mucosa is attached to 

ulceration measuring 2 mm. in lame cr. 
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the underlying tumor. There is another area in tlie posterior wall of the stomach 
1 cm. from the p 3 dorus, which measures 5 .v 2 mm. 7'liis nodule also seems to arise 
from the muscularis and Imigcs into the submucosa. Along the greater cur\’-ature 
of the stomach, opposite the pyloric ring and at its inferior surface, there is another 
lesion measuring 2.6 cm. in diameter which seems to arise from the muscularis and 
bulges into the serosal surface. At first glance it resembles a lymph node, but on 
closer inspection it is found to be gra 3 'ish tan in color and lobulated, resembling the 
lesions described above. The mucosa of the duodenum and the stomach, e.vcept for 
the area of ulceration, is normal. Microscopically the section from the nodule of the 



Fig. 4. Photouicrograph Showing Aberrant Pancreatic Tissue Immediately below 

Ulceration in Gastric Mucosa 

Many acini are broken up, digested, necrotic and separated widely'’ by a dense inflammatory and 
hemorrhagic extravasation. 


Stomach is lined by gastric mucosa which shows a slight polypoid arrangement. In 
the section taken through the umbilicated area of the largest lesion the gastric mucosa 
is seen to be ulcerated (fig. 3). The base of the ulcer is lined by granulation tissue 
which is being converted into dense fibrous connective tissue and overlies Brunner’s 
glands. The gastric mucosa surrounding the ulceration is densely infiltrated with 
eosinophiles, polymorphs and plasma cells. The submucosa is also the site of 
subacute inflammatory changes. It is slightly edematous, infiltrated with round 
cells and eosinophiles, and contains Brunner’s glands arranged in lobules (fig. !)• 
The Brunner’s glands overlie the pancreatic nodule beneath. A good sized area of 
this pancreatic tissue measuring approximately 3 mm. in diameter is the seat of 
acute hemorrhagic pancreatitis (fig. 4). Many of the pancreatic acini are necrotic 
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and have undergone autolytic degeneration* Between the distorted acini there is 
marked interstitial hemorrhagic infiltration. There is also a marked infiltration of 
pol}TTiorphs, plasma cells and eosinophiles. In some fields regenerating pancreatic 
acini can be seen. The pancreatic tissue around this area appears fairly normal. 
This pancreatic tissue fills up the submucosa and extends deep into the muscularis. 
The pancreatic tissue contains acini arranged in the form of lobules (fig. 5). The 
acini appear to be functioning and contain colloid material. The pancreatic ducts 
are arranged bet^Yeen the lobules at normal intervals and there are wel] formed Islands 
of Langerhans. Some small lobules of pancreatic tissue are seen awa y from the main 



Fig. 5. PHoioincROORAPH, High Power. Showing Normal Appearing Pancreatic Tissue in 

Pancreatic Nodule 

hote acini arranged in lobules and interlobular pancreatic ducts. A few well developed Islands of 
langerhans can be seen. Acini appear functioning and contain eosinophilic staining colloid material . 

^ttss of the tumor and are completely surrounded by the smooth muscle of the 
Muscularis. This is also true of the pancreatic ducts which in some sections show 
five to eight ducts in one mass surrounded by muscular tissue. In may of the sec- 
tions a direct anastamosis between a pancreatic duct and Brunner’s glands can be 
Seen (fig. lesion opposite the p3dorus is similar except that the mass of 

pancreatic tissue lies below the muscularis and protrudes into the serosa. However, 
smaller nodules of pancreatic tissue are found in the muscularis and even in the sub- 
M'^cosa. In these sections anastamosis between pancreatic ducts and Brunner’s 
glands can also be seen. There is no evidence of pancreatitis in this nodule. Sec- 
tions of lymph nodes in the greater cur\’ature of the stomach show evidence of chronic 
^Nonspecific inflammator}- changes with a moderate infiltration of eosinophiles. 
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Pathological Diagnosis: 1) Aberrant pancreatic tissue in the wall of the 
stomach. 2) Acute pancreatitis of one nodule in the stomach with ulceration 
of gastric mucosa overlying it. 

SUMJrARY AITO CONCLUSIONS 

This is the first case reported of aberrant pancreatic tissue in the stomach 
which produced a syndrome of epigastric distress with massive gastric hemor- 
rhage. It is believed that the latter was secondary to acute pancreatitis 
in the aberrant pancreatic nodule with secondary ulceration of the gastric 
mucosa overlying it with resulting hemorrhage. 

The aberrant pancreatic tissues in the stomach were overlaid with Brunner’s 
glands which are normall}'’ found only in the duodenum. This tends to support 
the theory of splitting of the pancreatic anlage from the duodenum in the 
primitive gut. Definite anastamoses between pancreatic ducts and Brunner’s 
glands in the submucosa are shown. 
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EDITORIAL 

CURIOUS WAYS IN ^VHICH CERTAIN DISEASES ARE STOPPED 

In Rackeman’s recent review of the literature on Allergy (Arch. Int. Med. 
77: 718, 1946) he remarked that an attack of jaundice will relieve asthma 
and keep it from returning for-some time. This fits with the studies of Henc 
and others who have noted that jaundice in some miracidous way relieves 
severe and painful arthritis, and it fits with the observation that jarmdice 
is a good cure for migraine. The fact that in a case of crippling arthritis the 
complete relief of great pain and disability came several days before e 
jaundice appeared, showed that the essential feature was not the^ cholemia 
but the primary injury to the liver. Similarly, Morlock and the writer oto 
that the coming of cirrhosis of the liver, without jaundice, can for some time 
keep a migrainous person from having sick headaches, ^ ^ 

As Rackeman suggested, all of this may fit in with Manwarmg s ( ) 

old observation that a dog sensitized to some allergin cannot react anap y 
lactically to that substance after its liver has been shunted out by means o 
an Eck fistula. One wonders also if the remarkable relief that many mi- 
grainous women experience during pregnancy, or for some time after an attac ' 
of typhoid fever or after an operation, might be due to some temporary impair- 
ment of Uver function. Curious is the fact that many women who experience 
perfect relief from migraine in one pregnancy will not get rehe m anot er. 

Hench and others have tried in various ways to produce a jaundice which 
will cure arthritis without hurting the patient, but so far without entire success. 
It is to be hoped that some day a drug may be found which depress some 
function of the liver and in so doing ^vill work the desired miracle of heahng 

in cases of arthritis, asthma and migraine. ^ . u 

Another curious phenomenon well known to ^ gastro-entero ogis is e 
prompt disappearance of all ulcer distress following a big hemorrhage from 
the lesion. That such bleeding has some desensitizing effect on the whole 
body is suggested by the fact that when the patient suffers also from migraine 
hematemesis may bring him a good vacation from that disease too. Still 
another puzzling observation is that a permanent cure of severe migraine some- 

times follows a small stroke. , , . . , 

The editors of Gastroenterology would be pleased if when physiaans observe 
curious phenomena of this type they would ^vrite a letter describing them. 
Out of a collection of such observations might well come hints of great value 
in the treatment of certain diseases. W C A 
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BRUCELLOSIS VERSUS NEUROSIS— AN ATTEMPT 
AT AN APPRAISAL 

Today gastro-cntcrologists arc seeing quite a few women with an old story 
of what looks like ordinary neurosis and constitutional inadequacy, but with 
a recent diagnosis of brucellosis. Usually this has thrilled the woman and 
filled here with the conviction that if only she could get some streptomycin, 
she would be weU and strong and done with all her troubles. 

Although the wise physician will have his doubts about all this, he will 
also be willing to admit that perhaps there is something in this excitement 
about brucellosis; perhaps he is missing the diagnosis in many cases, and'so 
he win keep an open mind and will watch for some exact information on the 
subject. Perhaps, however, he will wonder why it is that in his state there 
is one physician who is seeing all the cases of ‘‘brucellosis.” Could this 
physician perhaps be a bit wild and overly enthusiastic? 

The subject of brucellosis can be studied under two headings: one of the 
usually vague, chronic form, and the other of the often definite, acute form. 
As already intimated, a few physicians in the United States today are inclined 
to diagnose as brucellosis practically any nervous state or anything else to 
which no one can give a clear-cut medical name. 

A physician can examine very carefully a score of such patients with an after- 
noon temperature of 99.4° F. and be unable to find one with brucellosis, that 
he can be sure of, or at least so sure of that he would dare to present the case 
before a medical society. 

Usually in these cases the diagnosis is based on only one report of a positive 
agglutination of Brucella abortus by the patient’s blood. When the aggluti- 
nation test is repeated by a good bacteriologist, in almost aU cases, the report 
is that in order to get a positive result the blood had to be only slightly diluted. 
The revised report, therefore, is “clinically negative.” 

The acute febrile stage of the disease is seldom seen by the medical con- 
sultant. Dr. Wendell H. Hall has discussed the problem ably in the July, 1946, 
number of Minnesota Medicine. He noted that it is curious that infants and 
children seldom seem to get the infection, when they are more exposed to 
infected milk than is anyone else. Actually, the disease is met with most 
commonly among the middle aged. The majority of these persons are farmers 
who handle animals, the employees of packing plants who handle the flesh 
of infected animals and housewives and domestics who also handle meats. 

According to Hall, the onset of the disease may be insidious or sudden. 
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It may begin with a chill and high fever, or more often it will start with malaise, 
headache, pain in the back or legs, sweating and a low grade fever. The most 
common symptom complained of is weakness. The term ^^undulant fever’' 
is a misnomer because as Hall and Spink found, when the fever appears it is 
usually not imdulant. Curiously, in some instances, fever may be entirely 
absent even in the presence of bacteria in the blood. 

In only about a third of the cases can one depend on finding a large spleen, 
and in perhaps 10 per cent of the cases the lymph nodes are enlarged. In 
a few instances one can get evidence of localization of the organisms upon a 
heart valve or in the gallbladder or in some bone. In some cases there is a 
characteristic clouding of the roentgenograms of a vertebral body. 

Unfortunately, there are no symptoms or signs that are specific for the 
disease; hence the clinician must depend largely on the laboratory for a con- 
firmation of his hunch. But even here considerable confusion exists. There 
may be a mild anemia, but this is not characteristic. The leukocyte count 
may be normal or slightly below normal and there may be a little excess of 
lymphocytes. Curiously, the erythrocyte sedimentation rate is likely to be 
normal or only slightly increased. The presence of agglutinins for Brucella 
abortus in the blood serum is one of the most reliable findings, but diflSculties 
in interpretation arise when the titer is low. It has been stated that a titer 
of 1:80 is diagnostic, but early in the disease, agglutination may be absent. 

The complement fixation test, according to Hall, has no advantage over 
the agglutination test. Similarly, the new opsonocytophagic test does not 
seem to be sufliciently reliable for routine clinical use. 

The finding of Brucella in the blood is, of course, the most convincing proof 
of the presence of the disease, but a positive culture is hard to get. In forty 
cases of what was diagnosed as acute brucellosis at the University of Minnesota 
Hospital, positive cultures were obtained in only a third. 

Skin sensitiveness to Brucella antigen develops early in the course of the 
disease. The reaction is usually delayed, and it should be read after at least 
twenty-four or forty-eight hours. A positive skin test may be expected in 
nearly every case of active brucellosis, but its presence is no more reliable 
than that of a low titer of serum agglutination. Skin sensitiveness persists 
for years after clinical recovery from the disease. Except during the first 
few weeks of the disease a negative skin test may be said to rule out brucellosis. 
This is a good strong statement. An exception to the rule must be made in 
those rare cases in which the organisms have localized on a heart valve. 

The presence of a positive skin test by itself is not sufficient evidence of 
active brucellosis. Recently 553 adults were tested in the University of 
Minnesota Hospital by Dr. George N. Asgaard. Of these, 104 had a positive 
intradermal test with purified Brucella protein, and twenty-three had ag- 
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glutinins in the serum. In only eight of these was there any clinical evidence 
of active brucellosis, and in only one patient was a positive blood culture 
obtained. 

Interestingly, in one case Dr. Hall was able to isolate viable Brucella from 
an abscess around the gallbladder, ten years after the onset of the disease. In 
this respect the disease resembles typhoid fever. 

Now in regard to the possible chronic form of the disease. In a recent 
article, Harris (1946) admitted that this is one of the most difficult diseases 
of all to diagnose. “There are no pathognomonic signs or symptoms .... 
Exclusion of other diseases often is as important as any other diagnostic 
method, unless positive culture of the organisms or a high blood agglutination 
titer is available.” Harris cautioned the reader that “unless the diagnostician 
is wary, he may attribute to brucellosis aU the symptoms which the patient 
exhibits, only to find later that in addition to brucella infection there is also 
a perhaps unrelated psychogenic or somatic illness. Conversely, before 
making a diagnosis of psychoneurosis one should be sure that brucellosis has 
been ruled out.” As Harris went on to say, wisely, “When the neurosis and 
brucellosis co-exist, the patient often adds to the difficulty of the diagnostic 
problem by unwillingness to accept the role played by the emotional state.” 
He might have added that in most cases it is most unkind to inject into the 
mind of a neurotic and psychopathic woman the idea that all her troubles 
are due to brucellosis. 

Harris stated that all the tests leave much to be desired. He felt that 
the agglutination test is the most reliable. He maintained that a negative 
agglutination test does not rule out brucellosis. This view is unfortunate 
because it enables enthusiasts to feel justified in labeling any neurosis or psy- 
chosis as “brucellosis.” Harris felt that a titer of 1 : 80 or higher can be con- 
sidered adequate evidence of active infection. A majority of all cases of 
^'chronic brucellosis” showed no agglutinins 1 This makes one wonder if in 
all these cases the diagnosis was not wrong. 

“Even a positive skin test is of limited significance — ^it does not indicate 
the present status of the infection.” It is like a positive tuberculin test. 
Much depeiids also on the choice of the antigen, the mode of its preparation, 
and the mode in which the test is performed. It will be news to many phy- 
sicians that the cutaneous reaction should be read at the end of four days, 
and according to Harris, sometimes as late as the seventh day. Many workers 
have attached significance only to a violent cutaneous reaction. All that 
such a positive skin test means is that at some time the patient was sensitized 
to Brucella protein. He need not have had clinical brucellosis. 

According to some experienced workers, notably Simpson (1941) and 
Spink (1945), the opsonocytophagic test deserves little confidence. There 
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are too many technical difficulties that can cause the result of the test to be 
unreliable. When it comes to blood culturing, the physician should remember 
that it is difficult to grow the Brucella organism, and hence special methods 
have to be used. One may have to use the metliod of guinea pig inoculation, 
and no report should be given before sixteen or eighteen weeks. The organism 
requires 10 per cent of carbon dioxide in the culture medium. The best 
medium is bactotryptose broth with agar or liver infusion broth with agar. 
Frequent subculturing is essential. A splenic puncture may reveal the 
organism. 

If in the case of a frail, constitutionally inadequate woman the diagnosis 
of brucellosis would mean her prompt recovery under appropriate treatment, 
there would be much more reason for making this diagnosis in doubtful cases, 
but actually, as Harris admitted, there is no good specific treatment, and 
whatever treatment there is must be carried out for a minimal period of five 
years before a reasonable hope for cure can be entertained I This does not give 
the woman any great cause for rejoicing over her new diagnosis and crowing 
over the physicians who did not make it. 

Many physicians have relied for treatment on fever, usually induced by 
the intravenous injection of t 3 q)hoid vaccine, but as Harris said, this is noV 
likely to help any because the Brucella is not even as susceptible to heat as 
is the gonococcus. 

The sulfonamides and penicillin give no promise of curative value, but 
it is possible that streptomycin may be of value in some of the acute cases. 
Unfortunately it does not always cure the disease when given in large doses to 
guinea pigs, and hence it obviously is not going to be a marvelous cure for the 
neurotic woman who may or may not have the disease. 

In his closing comment, Harris summed up the situation as the consultant 
often sees it today — as he said, “The patients’ unwillingness to abandon the 
solid ground furnished by an earlier diagnosis of a somatic illness for what 
they consider the less tangible and more onerous diagnosis of neurosis adds 
to an already complicated problem.” Under these circumstances it is usually 
a kindness not to give a psychopathic, constitutionally inadequate woman, who 
has had one illness after another for thirty years, the idea that all her troubles 
arc due to brucellosis, that all the many good physicians who saw her through- 
out the years were incompetent, and that she could get well if only she could 
get enough streptomycin. 


W. C. A. 
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People in Quandaeies — ^The Semantics op Personal Adjustment. By Wendell 

Johnson. Harper and Brothers, New York. 1946. pp. 532. Price $3.75. 

This is a most stimulating and thought-producing book. It was written by Dr. 
Johnson who is director of the University of Iowa Speech Clinic and professor in the 
Departments of Speech, Psychology and Child Welfare. He is editor of the American 
Speech Correction Association’s Journal of Speech Disorders and Chairman of the 
Association’s research-planning Foundations Committee, President of the Society 
for General Semantics, and Associate Editor of Etc: A Review of General Semantics. 

The book is rather heavy reading and the impression is that the author could have 
boiled it down a great deal. The important thing is that here and there the physician 
will run onto gems of thought which can be of great use to him in his handling of 
nervous patients. For those physicians who would like to get some idea of what 
general semantics means, and what it means to the physician and the psychiatrist, 
and to everyone who would like to think clearly, this is a very helpful book. As 
Johnson shows, so much of the muddled tliinking of both sane and somewhat insane 
persons is due to an inability to use language properly. So many persons are in 
miserable quandaries because their thinking is so confused. Often psychiatrists now 
are finding that if only they can get people to see through their problems clearly, 
and get them to see what they really want in life, they can be helped tremendously. 

We physicians all know the type of patient who comes in and says he is miserable 
but cannot tell clearly what is the matter or what is his main complaint. As Pro- 
fessor Johnson says, so many persons feel that in some way they have failed of attain- 
ment and have failed to get satisfaction and happiness, but they are not clear as to 
what they really wanted in tlie way of success. He says many students at college, 
who are mal-ad justed, have what they call the I. F. D. disease, “from idealism to 
frustration to demoralization.” So many persons have a great idealism but it is 
so vague that they cannot achieve success through it. 

Professor Johnson says that many persons who haven’t achieved the success they 
want get the idea that others are blocking their way, and hence they spend more and 
more of their available energy and time in hating these persons and trying to keep 
them from doing what they want to do. As every able man, who has ever worked 
in business or universities knows, there are any number of persons who, instead of 
working hard to forge ahead themselves, spend most of their energy watching the 
other men alongside of them and trying to pull them back and keep them from doing 
anything that will be outstanding. 

As Johnson says, so much of success in life depends on being able to put clear-cut 
questions. There never can be a precise answer to a vague question. That is one 
reason why the man who attempts to get somewhere in this world must spend much 
of his life learning to talk and write clearly. He must find out what he wants and 
what he means and then express these things clearly. Professor Johnson thinks 
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that if we ever tried to express mental hygiene in one word it would be accuracy 
In order to get more accuracy into life, a number of men have been studying speech 
and what we mean by various words and phrases. As Doctor Johnson says, the 
trouble with so many persons is that they give rigid meanings to words and then are 
governed and hemmed in and kept from developing because of these words. 

We physicians know the type of woman who says “I can never sit in the least 
draft," or can never touch oranges,” or “I can never sit riding backward in a 
train." As Johnson says, we should avoid the words, ^^always^^ and ^^neverJ^ 

So many of our troubles in this world are due to the naive belief that other persons 
use words in exactly the same way as we do, or accept the meanings that we give to 
certain words. So often because of this defect two people get into a fight and get 
to hating and distrusting each other because they were not arguing about the same 
thing. 

Another great difficulty with most people is that to them things are either black or 
white; a man is either good or bad. The scientist knows that there are aU gradations 
in practically every quality. The average man does not know how often exceptions 
must be taken. The scientist is always paying attention to exceptions to the rule. 
Johnson points out that these tendencies of ours to use words in the rigid way account 
for the fact that we can discuss dispassionately all sorts of things, but are likely to 
get into a fight, even with our relatives, when we try to discuss religion or politics. 
The trouble is that to some people a new dealer is a wonderful person, always right, 
and never able to do wrong. To the other person he is a scoundrel and a liar and a 
destroyer of democracy in America. To a professor of Economics a new-dealer might 
appear to be a fine, honest, public-spirited man, with many good ideas and much 
idealism but also some crack-pot ideas which have been tried out many times in the 
course of history with disastrous results. 

Doctor Johnson, in the last half of his book, goes on to show how we physicians 
can help persons who are, as he says, “unsane" by getting them to see that so much 
of their trouble is due to their inability to think and speak clearly as the scientist 
would do. They are too full of the type of thinking that says that black is all black, 
and white is all white. 

Amino Acid Analysis of Proteins. By William H. Slein^ Reginald M, Archibald, 
Erwin Brand, R. Keith Caiman, Hans T. Clarke, John T, Edsall, G, L. Foster, 
Stanford Moore, David Shemin, Esmond E. Snell, and Hubert B. Vickery. New 
York Academy of Sciences. 1946. pp. 239. 

This little paper bound volume will be of great interest to biological chemists who 
are interested in the latest views in regard to the amino acids. 

Hygiene. Fourth Edition. By F, L. Meredith, M.D. The Blakiston Company, 
Philadelphia. 1946. pp. 838. Price $4.00. 

This is a textbook for coUegc students on physical and mental health from personal 
and public aspects. Its popularity appears to be due largely to the fact that the 
material is well chosen and well written. 
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Medical Research— A SYissosmyi— Edited by Austin Smith, M.D. with chapters 
by Walter C. Alvarez, M.D., Milton G. Bohrod, M.D., Eldon M. Boyd, M.D., 
Herbert 0. Calvery, Ph.D., S. dcWitt Clough, Morris Fishbein, M.D., H. Lou 
Gibso7i, Torald Solhnamt, M.D., and Austin S77tith, M.D. 

This is an interesting and useful volume which many physicians will enjoy reading. 
There are chapters on the fundamentals of medical research, on some practical aspects 
of research, on the laboratory and the many types of work that are done in labora- 
tories, on the manufacture and the development of new drugs, on medical research 
in the University Medical School, on the type of clinical research work that can be 
done by any physician with a notebook, on publicizing scientific research and on 
photography in medical research. Doctor Austin Smith is to be congratulated on 
carrying to completion tlris valuable work. The reproductions of medical illustra- 
tions, some of them in color, are beautiful. 
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IMOUTH AND ESOPHAGUS 
Bennington, M., Haney, H. F., and 
^oumans, W. B. Effect of distention of 
jejunum upon tonicity of the cardia of the 
dog. Proc. Soc. Exp. Biol. Med., 62: 140 
Gune) 1946. 

Experiments on unanesthetized dogs are 
reported on the effect of distention of a seg- 
Hicnt of jejunum (Thiry fistula) upon tonus 
of the cardia and upon the relaxation of the 
cardia resulting from swallowing or from 
esophageal distention. The cardia is not 
easily influenced by changes in jejunal 
pressure. Repeated moderate distention of 
R short jejunal segment may produce a 
decrease in tonus of the cardia without 
nausea or distress. Distention of a jejunal 
segment does not alter the relaxation-con- 
IjRction pattern of the cardia produced by 
die swallowing act or by esophageal dis- 
tention. 

H. NECin:LES. 


STOMACH 

Resnick, B. Diverticulum of the cardia 
of the stomach. Report of three cases. 
Am. J. Roent. Rad. Therapy, 55 : 730 
Qune) 1946. 

Three cases of diverticulum of the cardia of 
the stomach were encountered in 1,000 
X-ray examinations. In these three cases 
the histories presented ulcer-like symptoms. 
There was epigastric pain; in two the onset 
of this pain occurred about one hour after 
eating. In the third case there was no 
relation to food ingestion. The symptoms 
improved under conser\^ative treatment. 

Maurice Feld^ian. 

Freeman, H. Duodenal ulceration: Agas- 
troscopic study of the gastric mucosa 
and its surgical significance. Brit. Med. 
J., 4460: 980 Qune) 1946. 

Gastroscopy was performed in 50 cases of 
duodenal ulceration. In 38 (76%) the 


383 


384 


ABSTRACTS FROM CURRENT LITERATURE 


mucosa \Ya5 interpreted as being hyperplas- 
tic. Many crowded, thickened, and ex- 
tremely tortuous folds were observed, which 
persisted despite full inflation of the stom- 
ach. These folds were most marked along 
the posterior wall of the stomach. An 
associated superficial gastritis was present 
in 15 patients, a nodular gastritis in 7, and 
an antral gastritis in 2 cases. In patients 
with obstruction, viscid adherent secretion 
and a dulling or granularity of the mucosal 
surface were noted. These diangcs were 
more marked in the presence of chronic 
obstruction; in addition to being covered 
with excessive secretion, the folds were very 
edematous and segmented. 

The author emphasizes the fact that the 
hyperplastic type of mucosa secretes in- 
creased quantities of acid gastric juice, and 
therefore is very liable to stomal ulceration 
after gastroenterostomy. The operative 
procedure of Somervell, in which a large 
proportion of the arteries supplying the 
stomach are ligated, is advocated. Gas- 
troscopic examination of patients before 
and 6 months after gastric arterial ligation 
had been performed revealed that the mu- 
cosa in simple hyperplasia had undergone a 
marked transmutation from the hyper- 
plastic state to one considered within 
normal limits. 

Joseph B. Kirsner. 

Mackenzie, W. C., Macleod, J. W., and 
Bouchard, J. L. Trans-pyloric prolapse 
of redundant gastric mucosal folds. Can. 
Med. Assoc. J., 54: 553 (June) 1946. 
Two cases of transpyloric prolapse of re- 
dundant gastric mucosal folds, proved by 
operation, are described. The etiology of 
this condition is obscure. The condition 
may be due to a pre-existing gastritis or to 
an interference with the neuromuscular 
roechanism controlling the movements of 
the mucous membrane. There is no charac- 
teristic clinical syndrome. The most con- 
stant symptom is vague upper abdominal 
distress. The diagnosis is established by 
Roentgen examination. The X-ray ap- 
pearance is variable, depending upon the 
degree of redundancy and prolapse. The 
polypoid appearance is probably the one 
most frequently encountered and is the 


easiest to identify. The pyloric narrowing 
type is almost impossible of differentiation 
from numerous other conditions which may 
also diminish the calibre of the prepyloric 
region. 

There is no specific medical treatment 
Dietary and psychotherapeutic measures, 
tending to reduce mucosal engorgement and 
muscular hypertonus, are indicated theo- 
retically. The positive indications for sur- 
gery are (a) equivocal Roentgen findings, 
when differentiation from polyps or other 
growths is not possible, (b) continued 
bleeding, and (c) evidence of pyloric ob- 
struction, clinical or radiographic. Resec- 
tion of the redundant and prolapsing fold, 
and closure by pyloroplasty, are advocated. 
The operation must include inspection of the 
interior of both stomach and duodenal bulb. 

Joseph B. Kirsner. 

BOIVEL 

Dixon, C. F., Lichtman, A. L., Weber, 

H. M., AND McDonald, J. R. Malig- 
nant lesions of the duodenum. Surg. 

Gyn. Obs., 83: 83 (July) 1946. 

To date, 718 cases of malignant lesions of 
the duodenum have been reported, of 
which 433 are acceptable. The lesion is 
not as rare as textbooks state it to be. 
Roughly, it occurs about 33 times in 100,000 
necropsies as compared with 3,000 times 
for carcinoma of the stomach. It com- 
prises 0.3% of aU intestinal carcinomas. 

An analysis of 49 cases, exclusive of lesions 
of the papilla of Vater, is discussed in this 
article. In 3 of the cases diverticula were 
present, and in 1 case an aberrant pancreatic 
nodule was found. The lesions were seen to 
be quite evenly distributed throughout the 
duodenum. Obstructive features were 
prominent in 38 cases, while in 6 anemia 
resulting from loss of blood was the chief 
finding. The symptoms appeared to be a 
result of the morphologic characteristics of 
the lesion rather than of its position. Ob- 
struction by a napkin ring stenosis or by 
intraluminal polypoid lesion is most com- 
mon; next, the lesion may ulcerate or slough 
with production of bleeding. The third 
process to modify symptoms is a perforation 
into the pancreas, and fourth is obstruction 
of the biliary or pancreatic ducts. 
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Radical resection was done in 4 cases, 
segmental resection in 4, and local excision 
in 1. Operative mortality rate in cases in 
which procedures other than exploration 
were performed was 22%. Furtiiermore, 
it w'as concluded, carcinoma of the duo- 
denum may originate from any of the cells 
mentioned, but the bulk of the lesions 
represent anaplastic changes in the duo- 
denal mucosa itself. 

pRANas D. Mxjrphy, 

Morrison, L. M. The control of diarrhea 
by tomato pomace. Am. J, Dig. Dis., 
13: 196 Qune) 1946. 

Tomato pomace was employed in the treat- 
ment of various types of diarrhea in a series 
of over 100 cases during a 5 year period. 
Biarrhea from simple or non-organic cause 
was usually arrested within 24 hours 
following treatment. For diarrheal medica- 
tion, the author advises the use of tomato 
pomace. 

H. J. Sms. 

Drucker, V. AND Cohen, E. S. Megaduo- 
denum secondary to an intrinsic duodenal 
diaphragm. Report of a case. Am. J, 
Roent. Rad. Therapy, 55; 726 Qune) 
1946. 

The authors report a case of megaduodenum 
due to a congenital duodenal diaphragm. 
This is the ninth recorded instance of this 
condition occurring in an adult (female 
aged 23 years). The patient gave a history 
of repeated projectile vomiting, which 
occurred once every two weeks from birth 
until the age of six years. At the age of 
three the patient ingested charcoal powder, 
which appeared in the vomitus three 
months later. X-ray examination made 
at the age of five revealed a stomach 
abnormality for which surgery was advised. 
Physical examination revealed a well- 
developed and well-nourished individual 
with a distended upper abdomen. A flat 
roentgenogram of the abdomen on admis- 
sion revealed a distended stomach. A 
gastrointestinal study demonstrated an 
enlarged stomach witli tremendous dilata- 
tion of the first and second portions of the 
duodenum. A constriction was noted in 


the second portion of the duodenum. At 
operation, a diaphragm was found. 

Congenital obstructions are attributed to 
the fact that the primitive gut closes solidly 
when the embryo reaches five weeks. This 
obliteration of the lumen is due to prolifera- 
tion of epithelial cells, v The lumen of the 
embryonic bowel is soon restored by the 
formation of vacuoles among the pro- 
liferated cells, and the coalescence of these 
vacuoles to complete recanalization. The 
faulty recession of these cells is said to give 
rise to stenosis, atresia, and congenital 
diaphragm, 

Maurice Feldsian. 

Bennett, A. H. Crohn's disease — ^report 
of two cases. Lancet, 250: 846 (June) 
1946. 

The author reports two cases of Crohn's 
disease which were operated upon. In one 
case, short-circuiting the lesion by an 
ileo-colostomy was adequate. The lesions 
resolved completely and permanently, as 
proven by subsequent surgery five years 
later for metrorrhagia, and clinical follow-up 
two years subsequent to this last operation. 
In the second case, excision and ileo- 
colostomy were performed with apparently 
good results. The author stresses that his 
2 patients were relatively early cases of 
Crohn's disease which had fortunately come 
to operation by reason of early obstructive 
phenomena. “Had they not been operated 
on at this stage, subsequent infection might 
have led to sinus formation and possibly 
peritonitis." 

David J. Sandweiss. 

Hanes, W. J. Experiences in non-spedfic 
diarrheal conditions in the European 
Theater of Operations. Am. J. Dig. 
Dis., 13: 199 (June) 1946. 

This author made a dinical survey and 
investigation of diarrhea occurring in 
certain army units. Gastric analysis in 
normal and diarrheal states was likewise 
determined. The clinical findings were 
discussed as follows; (1) gastrogenic diar- 
rhea, (2) persistent and recurring gastric 
diarrhea, and (3) persistent and recurring 
psychogenic diarrhea. Etiologic factors, 
effect of increased fat intake, and the 
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pharmacological action of dilute hydra- 
chloric acid arc discussed. 

H. J, Sims. 

Smedal, M. I. The use of double contrast 
enemas in lesions of the colon. Surg. 
Clinics N. Am., 594 (June) 1946. 

The procedure should fae used in all eases 
of suspected polyps, and in those in 
which pohTDS are demonstrated by proc- 
toscopy and sigmoidoscopy, in order to 
determine the presence of additional polyps. 
Repeated examinations are desirable to 
avoid confusion with a fecal bolus and to 
ascertain the presence of poI>^s. It is of 
value mainly in left colonic examination, 
since overfilling results in poor visualization. 
The double contrast enema has been of 
value in a few cases in which a differential 
diagnosis between diverticulitis and malig- 
nancy is needed. Stereoscopic films aid in 
visualizing the mucosal pattern. The regu- 
lar barium enema must precede the double 
contrast enema. Numerous excellent illus- 
trations to substantiate its value are pre- 
sented. 

Frank G. Val Dez, 

SwiNTON, N. W. GiLZESPIEj J. L. 

The diagnosis of carcinoma of the colon 
and rectum. Surg. Clinics N. Am., 553 
(June) 1946. 

The average time between onset of symp- 
toms and actual operation for malignancy 
has been approximately 9 months. Symp- 
toms are grouped under the following 
headings: (1) abnormality of the stool; 
(2) change in normal bowel habit; (3) 
unexplained abdominal pain, cramps, indi- 
gestion, or feeling of fullness; (4) an unex- 
plained abdominal tumor or anemia. 

Differential diagnosis of malignant disease 
from chronic stenosing regional enteritis, 
tuberculosis of the ileo-cecal region, di- 
verticulosis, diverticulitis, spastic colon, 
polyps and polyposis, and ulcerative colitis 
is discussed. 

To insure earlier diagnosis of cancer, 
digital examination and sigmoidoscopic 
examination should be a part of every 
complete general examination. In patients 
presenting any of the above symptoms, a 
careful and complete examination of the 


rectum and colon should be undertaken; it 
should include a careful history and physical 
examination, digital examination of the 
rectum, proctoscopic and sigmoidoscopic 
examination, and radiographic studies of 
the colon. 

Frank G. Val Dez. 

Boehme, E. J., and Hanson, P. J. Car- 
cinoma of the colon and rectum: Site of 
growth of 1,457 lesions. Surg. Clinics N. 
Am., 551 (June) 1946. 

Seventy-five per cent of the malignancies of 
the large bowel are found in the sigmoid, 
rectosigmoid, and rectum. The remaining 
25% of the lesions are almost equally 
distributed throughout the rest of the colon, 
except for the cecum which has slightly 
over 6% of the total. 

Seventy per cent of the cancers of the 
colon can be palpated by digital examina- 
tion, or can be seen through the sigmoido- 
scope. In addition to these, benign polyps 
and adenomas, which occur so frequently 
in the same region of the colon, can be 
found and removed. 

Frank G. Val Dez. 

TiLACEV, M. L. Roentgen diagnostic meth- 
ods for detection of colonic lesions. 
Surg. Clin. N. Am., 603 (June) 1946. 
To determine the location and extent of 
colonic lesions above the rectum and 
sigmoid, roentgenography following the 
barium enema is the method of choice. 
Preparation is not advised since this may 
mask functional disturbances. If sus- 
picious findings are encountered, repeating 
the procedure after proper preparation of 
the patient and air contrast films are in 
order, particularly where polyps are sus- 
pected. Findings in the cecum and as- 
cending colon are very deceptive and may 
require the use of the MUler-Abbott or 
Rehfuss tube and a small amount of dilute 
barium to visualize these areas more 
readily and accurately. 

Frank G. Val Dez. 

Carruthers , L. B . Chronic diarrhea 
treated ^vlth folfc acid. Lancet, 2S0: 
849 (June) 1946. 

The author reports 6 cases of chronic diar- 



ABSTRACTS FROM CURRENT LITERATURE 


387 


rhea of varied etiology, which showed rapid 
improvement in the character of the stools 
when treated witli folic acid. Three of the 
cases had chronic amebiasis, one had 
bacillar}'^ dysentery, and tlie remaining 2 
cases were of the idiopathic type. The 
patients with amebiasis did not respond to 
the usual anti-amebic therapy. Folic acid 
was given in 50 mg. doses dady for 5 days, 
followed by 15 mg. daily doses. Improve- 
ment in the character of stools was noted on 
the third day. The author suggests that 
in any long-standing diarrhea (regardless of 
etiology) a nutritional factor ‘‘prolongs the 
production of abnormal stools” and “folic 
acid appears to correct this defect. It is 
also probable that the need for folic acid 
persists, in ^^ew of the reversion to looseness 
where maintenance doses of the drug were 
not continued”. 

David J. Sandweiss. 

LI\T:R and GALL-BLADDER 

Guytok, W. L. Double gallbladder. Am. 

J. Surg., 72: 118 Quly) 1946, 

Congenital anomalies of the gallbladder are 
uncommon. The literature reveals onl}’’ 
40 cases of congenital reduplication of the 
gallbladder, proven by autopsj'^ or operation. 
This anomaly is divided into two groups: 
(1) vesico divisa or cleft gallbladder, the 
r^ult of di\ision of the primary cystic 
diverticulum forming a partial reduplication 
of the organ with 2 ca\’ities emptjmg into a 
common cystic duct; (2) vesica duplex, 
composed of two gallbladders with two 
c\'stic ducts. 

This is a case report of vesica divisa 
discovered during a cholecystectomy on a 
42 year-old white woman and confirmed by 
pathological examination. Both cavities 
contained calculi, and on microscopic 
J^mination there was positive evidence of 

inflammation. 

MiaiAEL W. Shuteix. 

Targe, O. P., Thorp, F. Q., axd Kane, S. 

Congenital atresia of the bile ducts. Am. 

J. Surg,, 72: 91 Quly) 1946. 

^nis report records 2 additional cases of 
ntresia of the biliary’ ducts whicli recovered 
honi operation, and illustrates some of the 
surgical features in the management of this 


disease. The diagnosis is difficult and 
usually is proved only at operation or 
autopsy. The majority of patients found 
to be inoperable have died within 2 years, 
and autopsy has revealed no extrahepatic 
biliary ducts with marked cirrhosis of the 
liver. 

The first case explored was a 12 day-old 
infant with atresia of the distal common 
duct; a successful cholecystogastrostomy 
w’as accomplished. The second infant at 
operation disclosed atresia of tlie cystic, 
hepatic, and common bile ducts; a small 
catheter was left along the inferior surface 
of the liver at the site of the common duct. 
Though the latter case was apparently 
inoperable, jaundice disappeared within 
S weeks, and at the end of one y^ear the 
patient was living and well. 

Michael W. Shutkin. 

Herbut, P. a., and Watson, J. S. Meta- 
static cancer of the extrahepatic bile ducts 
producing jaundice. Am. J. Clin. Path., 
16:365 Qune) 1946. 

Three instances of the metastatic infiltration 
by cancer cells of the extrahepatic bile ducts 
leading to obstructive jaundice are reported. 
The first case occurred in a 60 year-old 
white male in w’hom the primary lesion was 
an adenocarcinoma of the splenic flexure of 
the colon. Multiple papillomatous raeta- 
stases were found in the mucosa of the 
common bile duct and the hepatic ducts, 
together with infiltration of cancer cells into 
the submucosa and between the muscle 
bundles. The tumor cells were similar to 
those of the primaiy growth. Deep jaun- 
dice and ascites had existed for 5 weeks 
prior to death. The bile ducts were dilated 
and sections of the liver showed advanced 
obstructive biliary’ cirrhosis. 

The second case was that of a 13 ycar-old 
white boy in whom the primary lesion was a 
rapidly’ growing lymphosarcoma of the 
anterior mediastinum. All of the extra- 
hepatic bile ducts were infiltrated with firm 
gray’ neoplastic tissue. The lumens of the 
ducts were almost completely dosed, but 
the lining cpitlielium remained intact. The 
central portions of the liver lobules showed 
severe fatty’ changes, but cirrhosis had not 
y’et occurred. 
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The tliird case was that of a 56 ycar-old 
white male who had been ill 6 weeks and 
died on the fifteenth postoperative day. 
The primary growth was a carcinoma of the 
descending colon. One of the metastatic 
nodules in the hilum of the liver was situated 
at the union of the left and right hepatic 
ducts. There was massive infiltration of 
the periductal connective tissue with can- 
cer cells at this point with compression of 
the common duct and invasion of the 
adjoining portion of the liver. Scattered 
metastases and early biliary cirrhosis were 
found in liver sections. 

The authors found no similar reports in 
recent medical literature of metastatic 
cancer invading the walls of the cxtrahepatic 
bile ducts and producing obstructive jaun- 
dice. 

N. W. Jones. 

Wilson, C., Pollock:, M. R., and Harris, 
A. D. Diet in the treatment of infective^ 
hepatitis. Therapeutic trial of cysteine 
and variation of fat content. Lancet, 
250: 881 (June) 1946. 

Five grams of d, 1-cysteine were administered 
by mouth to 52 patients with infective 
hepatitis from the day of admission until 
the urine became bile-free by the foam test. 
Half of these patients were placed on a high 
fat diet of 200-^g. per day, and the rest on a 
low fat diet of 70 g. The protein intake 
was the same at about 100 g. Fifty-one 
cases served as controls, divided evenly 
between the high and low fat diet regimen. 
The results showed that the cysteine-treated 
cases made a quicker recovery. There 
were, however, more relapses in the control 
group, and if these relapses are excluded, 
no significant difference can be observed 
between the cysteine-treated patients and 
the controls. It is possible that cysteine 
protects against relapse. The recovery 
rate of the patients on the high fat diet was 
the same as for the individuals placed on a 
low fat diet, 

Philip Levitsky, 

Glenn, F. The surgical treatment of acute 
cholecystitis. Surg. Gyn. Obs., 83: 50 
(July) 1946. 

This article presents a definition of surgical 


treatment of acute cholecystitis, and elabo- 
rates upon the operative procedures com- 
monly employed. The indications and 
contraindications for each procedure are 
reviewed, and the resulting complications 
discussed. It was determined that surgical 
treatment of acute cholecystitis can be 
accomplished with a mortality rate com- 
parable with that of nonacute biliary tract 
disease. Acute cholecystitis is more serious 
in those who are 50 years of age or older. 
Cholecystostomy can frequently be used in 
the seriously ill to tide them over an episode 
that would go on to irreversible complica- 
tions, or in those who might not survive a 
more formidable surgical procedure such as 
dlolec 3 ^stectom 3 ^ Exploration of the com- 
mon duct should be undertaken in the 
presence of acute cholecystitis only when 
there are clear-cut indications. 

A policy that provides for the surgical 
treatment of acute cholecystitis and places 
the patient in a hospital should be to his 
best interest. Successful surgery is de- 
dependent upon every detail associated 
with it; preoperative and postoperative care 
and meticulous surger}’’ are necessary to 
support this policy. 

FRANas D. Murphy. 

Fltckinger, F. M. anb Masson, J. C. 

Reconstructive operations for benign 

stricture of the bile ducts. Surg. Gyn. 

Obs., 83: 24 (July) 1946. 

This article evaluates a series of recon- 
structive operations in 188 cases of benign 
stricture of the bile ducts. At least 12% 
of the strictures in this study were best 
explained on the basis of a low-grade 
chronic inflammation, so-called chronic 
obliterative cholangitis. It was concluded 
that surgical treatment does offer a real 
hope in certain types of stricture, as 55 to 
62% of the patients made satisfactory re- 
coveries after choledochoduodenostoray. 

If cholangitis and obstructive symptoms 
develop after a reconstructive operation, 
further surgical treatment should be deferred 
unless complete obstruction is definitely 
proved, as nearly half of the patients 
reported to be well 2 to 12 years after 
operation experienced transient cholangitis 
and symptoms of obstruction at one time, 



ABSTRACTS FROM CURRENT LITERATURE 


389 


However, surgical treatment should not be 
T^ithheld on the grounds of poor risk; 188 
patients underwent a total of 496 operations 
with only a 12% surgical mortality for the 
188 procedures studied. 

Progress has been made in the manage- 
ment of a complication that has arisen in the 
evolution of biliary surgery. The place 
that vitaliium prosthesis will come to oc- 
cupy remains to be ascertained, and the 
best treatment is still prevention. Sur- 
geons must adhere to rigid care in actual 
identification of the structures they are 
handling when performing biliary opera- 
tions. 

pRANas D. IMurphy. 
PANCREAS 

Dixon, C. F., Comport, M, W., Lichtman, 
A. L., ANB Benson, R. E. Total pan- 
createctomy for carcinoma of the pan- 
creas in a diabetic person. Metabolic 
studies. Arch. Surg., 52: 619 Qune) 
1946. 

Total pancreatectomy was performed on a 
50 year-old diabetic man because of adeno- 
carcinoma of the pancreas. His condition 
was good 12 months after operation. The 
following data were accumulated from an 
extensive follow-up study to show the efiect 
of lack of internal and external pancreatic 
secretions. 

Diarrhea did not occur in spite of the 
large amounts of fat in the stool, and 
bulkiness of the stools was reflected in 
abnormally high values for dry weight. 
Fat and prote^m accounted for most of this 
weight, since it was estimated that about 
half the ingested fat and one-third of the 
ingested protein was lost in the feces. 
Digestion of fat was surprisingly good, as 
only about one-third of that in the feces was 
neutral fat. The loss of food stuffs in the 
stool did not impair the absorption of 
calcium or phosphorus. 

Concentrated pancreatin in enteric-coated 
tablets (15 with each meal, or 15 g. daily) 
reduced the loss of fat and protein by 
approximately 50%; it also reduced the 
dty weight and altered the gross appearance 
of tlic stool. Fat and nitrogen balance were 
aot maintained by pancreatin, even in 


excessive doses, but the latter was valuable 
in maintaining the nutrition of the patient, 

Postoperatively, the patient's diabetes 
remained of about the same severity; he 
required about 40 units of protamine zinc 
insulin a day. It was interesting to note 
during 2 periods (89 hours each) of insulin 
privation, that the ketonemia was pro- 
nounced when 125 g. of carbohydrate was 
given and slight when 440 g. was given. 
Hepatic function remained unimpaired 
throughout, and h 3 rperliperua rather than 
hypolipenia appeared. 

C. WiLMER WiRTS, Jr. 

Barbosa, J. de C., Dockerty, M. B., ani> 

Watjgh, J. M. Pancreatic heterotopia; 

Surgical cases. Proc. Staff Meet. Mayo 

Clinic, 21: 246 Qune) 1946. 

Pancreatic heterotopia is defined as being 
the presence of pancreatic tissue outside of 
its normal location and without any relation 
of continuity or of vascularization with the 
pancreas itself. In the present series of 41 
cases, authenticated by microscopic ex- 
amination, the anomaly was discovered at 
operation. The pancreatic dystopia caused 
symptoms in 61% of these cases. The 
most common location for such heterotopic 
tissue is in the stomach, duodenum, or 
jejunum, and it occurs three times more 
frequently in males than females. Warthin 
explained these structures as the result of 
the snaxing-off and continued growth of 
epithelial buds of the pancreatic tissue as 
they penetrate the duodenal wall. Grossty 
and microscopically such heterotopic masses 
resemble normal pancreatic tissue. Histo- 
logic evidence of function was found in a 
high percentage of cases by means of special 
stain. 

Hypoglycemia has been observ'ed in some 
cases of dystopic islet-ceU adenoma or 
adenocarcinoma. At exploration, in cases 
of hyperinsulinism where no tumor is found 
in the pancreas itself, aberrant pancreatic 
tissue should be searched for thoroughly. 
In the present series of cases exploration was 
done in many instances because of findings 
of gastro-duodenal disease, and extensive 
resections were performed in order to re- 
move the lesion or because the benign 
nature of the mass was not recognized at 
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operation and carcinoma was the gross 
surgical diagnosis. No recurrence of symp- 
toms was noted in any case following 
removal of the mass of dystopic pancreatic 
tissue, 

Frank Neutolt. 

ANEMIAS 

Rtjndles, R. W. and Falls, H. F. Heredi- 
tary (sex-linked) anemia. Am, J. Med. 
Sci.,211:64l Qune) 1946. 

Familial hemolytic icterus, sickle cell ane- 
mia, and Mediterranean anemia arc the 
best known inherited types of anemia. The 
authors investigated 2 families of non- 
Mediterranean origin in whom male mem- 
bers of several generations showed hypo- 
chromic anemia associated with abnormal 
erj^throcytes and splenomegaly. The cr>"th- 
rocytes characteristically were irregularly 
shaped microcytes with varying hemoglobin 
concentration and no increase in fragility. 
Anemia was not found in any of the females, 
even though several of these transmitted the 
disease to their sons. The hematologic 
features of the patients available for study 
were similar to those with severe Medi- 
terranean anemia. It is suggested that 
obscure hypochromic anemias which do not 
respond to iron therapy may represent inher- 
ited abnormalities of erythrocyte formation. 

Lemuel C. McGee. 

Kauemann, J, and SemvAGER, P. G. Oral 
folic acid therapy in the treatment of 
pernicious (Addisonian) anaemia. Can. 
Med. Assoc. J., 54: 539 (June) 1946. 
Four patients with pernicious anemia were 
treated with 20 to 40 mg. of folic acid daily, 
given in divided doses before meals. The 
synthetic preparation “Folvite*^ was used. 
Iron therapy was added when the blood 
became h3Tpochromic; hydrochloric acid 
was permitted in one case. Within 3 or 4 
days there was a marked feeling of well- 
being, and appetite and soreness of the 
tongue improved. Reticulocytosis was 
prompt, and maximum responses of 26 to 
45% occurred on the fourth to ninth day of 
therapy. Red blood cells averaged a daily 
increase of approximately 90,000 per cmm., 
and showed an early return towards normal 
size and shape. Hemoglobin rose more 


than 1% daily; the color index declined to 
less than J, and the blood picture became 
hypochromic at times as the hemoglobiniza- 
tion lagged. The bone marrow, which 
prior to therapy showed a megaloblastic 
arrest of the red cell elements, rapidly 
became normoblastic in type. This was 
accompanied hy an improvement in all the 
cellular elements, substantiated further by a 
return of the white blood count and platelet 
count to normal levels. Liver function 
impairment, evidenced by several tests, 
showed an early return to normal values. 

The maintenance dose was arbitrarily 
placed at 5 to 15 mg, daily, but a smaller 
amount may suffice. No intolerance to the 
drug or allergic manifestations were noted. 
The authors feel that folic acid is not more 
effective than liver therapy in pernicious 
anemia but that it possesses certain advan- 
tages, namely, the simplicity of therapy 
with a lessened chance of complications and 
relapses, the shortened period of hospitaliza- 
tion, and the subsequent easier control of 
the disease. 

Joseph B. Kxrsner. 

ULCER 

Price, P. B. The gastric digestion of 

living tissue. Surg. Gyn. Obs., 83: 61 

(JuljO 1946. 

An experimental study was made to deter- 
mine whether or not living tissues are sus- 
ceptible to ordinary gastric digestion. 
Man}^ different tissues (including omentum, 
intestine, gall bladder, liver, pancreas, 
spleen, kidney, lung, cartilage, skin, and 
gastric wall) were subjected to gastric 
digestion in healthy dogs. Testing was 
done by implanting living tissues and organs 
in the lumen of the stomach or by insuring 
prolonged surface contact with gastric 
secretion. \^irtually all tissues so tested 
underwent digestion, which occurred in the 
absence of contributing factors of .strangula- 
tion of the implant, infarction, infection, or 
autolysis. 

Tissues most rapidl}^ digested were ex- 
ternal coats of hollow organs (intestines, 
appendix, gall bladder) ; those most resistant 
were fibrous connective tissue, skin, and 
intestinal mucosa. Only gastric epithelium 
seemed to be immune to ordinary digestion. 
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Organs and tissues projecting into the 
lumen of the stomach were much more 
rapidly and completely digested than 
were those placed tangentially in a gastric 
window. 

Living tissues undergoing digestion 
showed different reactions. Serous sur- 
faces became acutely inflamed, with rapid 
leucocytic infiltration and necrosis. Omen- 
tum and capsule of liver, spleen, and kidney 
responded with excessive amounts of fibro- 
sis. Parenchyma of solid viscera presented 
complex pictures of fibrosis, hemorrhages, 
cellular infiltration, and necrosis. Some 
tissues tended to produce granulation 
tissue at the corroding surface. Epidermal 
surfaces slowly eroded with little or no 
cellular reaction. Once tissues are covered 
with proliferating gastric epithelium, they 
appear to be safe from further corrosive 
action of normal gastric juice. 

pRANas D. Murphy. 

Baronorsky, I. D., Frtesen, S., Sanchex- 
Palomera, E., Cole, F., and Wangen- 
steen, 0. H. Vagotomy fails to protect 
against histamine-provoked ulcer. Proc. 
Soc. Exp. Biol. Med., 62: 114 Qune) 1946. 
Supra- and infra-diaphragmatic vagus sec- 
tion was done in the dog, cat, and rabbit in 
order to find out whether it would protect 
against the ulcer provoked by histamine-in- 
beeswax. 

^ Bilateral vagus section, as well as gastro- 
jejunostomy and vagotomy, does not 
protect against ulcer or erosion (either 
gastric or duodenal) produced by chronic 
l^tamine stimulation. Bilateral vagus sec- 
tion alone may produce ulcers in the rabbit. 
Inasmuch as histamine acts directly on the 
parietal cell, the results of these experiments 
are not to be interpreted as a criticism of 
vagotomy for ulcer in man. 

H. Necheles. 

BaRONOFSRY, I. D. AND WANGENSTEEN, 
H. Role of nitroglycerin in accelera- 
ting occurrence of histamine-provoked 
'ilcer. Proc. Soc. Exp. Biol. Med., 62: 
127 (June) 1946, 

nitroglycerin dilates the smaller splanchnic 
'csscls. Nitroglycerin-in-beeswax is shown 
to aid and abet the histamine-provoked 


ulcer in dogs and rabbits. Venous spasm 
coupled with normal arteriolar reflex con- 
tractile responses leads, after prolonged 
administration of nitroglycerine, to impaired 
circulation in the mucous membrane of the 
esophagus, stomach and duodenum. These 
areas of lowered resistance are then subjected 
to acid-peptic digestion with resultant 
formation of either ulcer, erosion, or both. 

H. Necheles. 

PROCTOLOGY 

WiLKCNsoN, S. A. Diagnostic significance 
of rectal bleeding. Surg. Clinics N. Am., 
574 (June) 1946. 

Rectal bleeding is one of the most frequent 
of all complaints referable to the digestive 
tract. The cause of bleeding should not be 
left unexplained. Classification is con- 
veniently based on location. In the anal 
canal, hemorrhoidal bleeding is the most 
common. Anal cryptitis, fissure, fistulas, 
and abscesses are uncommon sources of 
bleeding. 

Rectal and sigmoidal conditions are 
classified as benign or malignant. Of the 
former, polyps are the most frequent; then 
ulcers, either amebic, tuberculous, baciUary, 
venereal or non-specific. Chronic ulcera- 
tive colitis and diverticulitis may also cause 
rectal bleeding. 

Inspection and digital examination, as 
well as anoscopic and proctoscopic examina- 
tion, are necessary and important parts of 
the investigation, and should never be 
omitted in any case of rectal bleeding. 
Radiographic examination should be done 
in all doubtful cases. If repetition of 
studies after careful dietary regulation 
does not disclose a cause, an exploratory 
laparotamy is not only justifiable but 
mandator>\ 

Frank G. Val Dez. 

BoEHiiE, E, J. AND Cattell, R. B. Cancer 
of the rectum. A discussion of pre- 
operative preparation, postoperative com- 
plications and colostomy management. 
Surg. Climes N. Am., 564 Qune) 1946. 
The pre-operative preparation of the pa- 
tient is directed toivard improvement of 
his general condition, and proper prepara- 
tion and evacuation of the bowel itself. 
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There is much to be said in favor of tact- 
fully avoiding any discussion of colostomy 
with the patient before surgery. All of 
the patients should understand that opera- 
tion is imperative, that cure of the disease is 
the primary objective, and that what is to 
be done must be left to the judgment of the 
surgeon. 

Colostomy bags or other apparatus, 
except a small gauze dressing or absorbent 
paper held in place with a 6 "-wide elastic 
belt, are discouraged. The diet is so 
regulated as to favor constipation, and 
evacuations are accomplished with irri- 
gations. 

Post-operative complications are infre- 
quent and consist mainly of pulmonary 
emboli or atelectasis, partial mechanical 
obstruction and obstruction with ileus, 
urinary retention and infection, thrombo- 
embolic disease, and wound infection. 

Frank G. Val Dez. 

Ross, S. T. Ulcers about the anorectum. 

N. Y. Stat J. Med., 40: 1339 (June) 1946. 
Ulcers may be classified as infective, physi- 
cal, constitutional, toxic, and malignant. 
The symptoms are pain, discharge, and 
diarrhea usually of the before-breakfast 
variety. Ulcers having a purety local 
etiology are gonorrhoeal erosions, chan- 
croid (which is extremely rare above the 
anorectal line), lymphogranuloma venereum 
with stricture, follicular, stercoral, varicose, 
and hemorrhoidal. Ulceration may form 
part of a general constitutional disease, 
such as tuberculosis, syphilis, agranulocytic 
angina, and nephritis in the terminal 
stages. Bacillary dysentery, amebic dys- 
entery, and chronic ulcerative colitis 
will affect the anorectum as part of a 
generalized colonic involvement. Factitial 
ulcers are due to irradiation of the uterus or 
other extrarectal structures. Trophic ul- 
cers are extremely rare lesions, and are 
caused by disease of the lumbar segments 
of the spinal cord. Certain drugs, such as 
mercury and arsenic, if taken by mouth 
may give rise to toxic ulcers. Malignant 
ulcers are in a class by themselves, and in 
all suspected cases biopsy should be done. 

The treatment should be constitutional 
where indicated. Certain specifics are 


favored, such as sulfaguanidinc in bacillary 
dysentery; emetine, carbarsonc, and diodo- 
quin in amebiasis. Local applications may 
be used in the form of argyrol 20%, silver 
nitrate 5%, and pure balsam of Peru. 
Bismuth subcarbonate or camphorated 
tincture of opium will control the diarrhea. 
Tenesmus may be relieved by the instillation 
of 2 ounces of warm olive oil. 

Philip Levitsky. 

SURGERY 

Kennedy, C. S. and Reynolds, R. P. 
Does anterior gastrojejunostomy pre- 
dispose to development of jejunal ulcer- 
ation? Am. J, Surg., 72: 36 (July) 1946. 
This stud}^ was undertaken on 90 partial 
gastrectomies with a Polya type of anasto- 
mosis, to determine whether the anterior 
gastrojejunostomy predisposes to the de- 
velopment of a jejunal ulcer. A long loop 
of jejunum was brought anterior to the 
transverse colon, and the point of anasto- 
mosis was made 30-40 cm. from the liga- 
ment of Treitz. Gastric resection was 
performed distal to a line drawn between the 
left gastric artery and the avascular area 
on the greater curvature, thus removing all 
the acid-bearing area with the excitatory 
antral mucosa. Achlorhydria and the 
mechanical irritating effects upon the jejunal 
mucosa, both result post-operatively. 

The follow-up failed to reveal a single 
instance of jejunal ulceration or entero- 
enterostomy. The mucosa of the jejunum 
in the long loop is able to withstand the 
direct contact of the gastric contents as 
well as the mucosa of the jejunum closer to 
the stomach. Anterior gastrojejunostomy 
does not predispose to the development of 
jejunal ulcer. 

Michael W. Shutkin. 

Barber, M. and Franklin, R. H. Bac- 
teriology of stomach and duodenum in 
cases of peptic ulcer and gastric carcinoma. 
Brit. Med. J., 4459: 951 Qune) 1946. 
Swabs for bacteriological examination were 
taken directly from the mucosa of the 
stomach and duodenum at operation in 50 
patients undergoing partial gastrectomy for 
peptic ulcer or gastric carcinoma. Bacteria 
were isolated from 16 of 40 cases of benign 
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ulcer, and from 9 of 10 cases of carcinoma. 
M, albicans, hemolytic streptococci, and 
coliform bac^li were isolated from patients 
who had a normal or high level of free 
hydrochloric add. Ail other bacteria were 
isolated only from cases in which the test 
meal revealed an achlorhydria or a low 
concentration of free hydrochloric acid. 
Pyogenic coed (Str. pneumoniae, Staph, 
aureus, and Lancefield A hemolytic strepto- 
coed) were isolated from 7 cases. 

The authors point out that such organisms 
in the stomach at the time of operation are a 
potential source of infection. They suggest 
preoperative medication to eliminate bac- 
teria from the stomach in those cases with 
low gastric acidity. 

Joseph B. Kiksner. 

Lahey, F, H. Selection of operation and 
technic of abdominoperineal resection for 
carcinoma of the rectum. Surg. Clinics 
N. Am., 528 Qune) 1946. 

Complete abdomino-sacral removal of the 
lesions is the procedure of choice. It should 
be done preferably in one stage, but in 
approximately 15% a two-stage operation is 
necessary. Procedures concerned with the 
preservation of the sphincter are em- 
phatically discouraged. The lesions are 
not considered inoperable if only a limited 
number of metastases within the liver exist, 
or if carcinoma of the rectosigmoid which 
has involved the uterus by contact alone is 
present, or if low carcinoma of the rectum 
directly over the prostate in which central 
excavation into one or both lobes of the 
prostate has occurred, or if lesions are ad- 
herent to the bladder providing there axe no 
Q^stoscopic findings of bladder invasion. 
One convincing feature of inoperability in 
^rcinoma of the rectum is fixation, par- 
ucularly to the lateral walls. 

Fractional spinal anesthesia has been 
utilized because of its unlimited time 
element, but also because of the satisfaction, 
Ihe relaxation, and the quietness which it 
provides. The technical aspects of the 
operative procedure are thoroughly dis- 
cussed. For the posterior portion, the 
‘rit lateral position is chosen because of its 
^calcr facility of exposure and minimal 
interference with diaphragmatic respiratory 


excursions. Massive gauze-packing of the 
pelvic cavity is discouraged. 

The mortality in the past 4 years has 
been 3.8%, with an operability rate of 83% 
and a 5-year non-recurrence rate of 50%. 

Frank G. Val Dez. 

Catteel, R. B. and Colcock, B. P. Pri- 
mary resection of the right colon. Surg. 
Clinics N. Am., 606 (June) 1946. 
Primary resection is more desirable be- 
cause (1) it is the simplest technical pro- 
cedure for the surgeon, (2) it is more 
advantageous to the patient from the 
standpoint of both comfort and economic 
reasons, and (3) it has given good results 
from the standpoint of mortality and 5- 
year survival figures. 

Better preparation and increasing surgical 
experience with these cases have increased 
the safety of primary resection. During 
1945, 84 patients with cancer of the colon 
were operated on. Seventy-seven had resec- 
tions, of which 62 had the modified Mikulicz 
procedure in 2 stages; 2 had a two-stage 
resection consisting of preliminary an- 
astomosis followed by resection; and 13 
primary resections of the right colon were 
performed. There was no operative mor- 
tality following primary resection. 

Frank G. Vae Dez. 

PHYSIOLOGY: SECRETION 

Thomas, J. E. and Crider, J. O. The 
secretion of pancreatic juice in the pres- 
ence of atropine or hyoscyamine in 
chronic fistula dogs, J. Pharmacol. Exp, 
Therap., 87: 81 (June) 1946. 

Doses of atropine or hyoscyamine suf- 
ficient to block the secretory endings of 
the vagus nerves decreased the specific 
gravity and total nitrogen of the pancreatic 
juice in unanesthetized dogs regardless 
of the stimulus used to promote secretion. 
When the stimulus was soap or HCl in the 
intestine, or intravenous secretin, the volume 
of the secretion was also decreased by the 
action of these drugs. The response to 
secretin was affected least. The volume 
of pancreatic juke obtained in response to 
peptone in the intestine was increased by 
atropine or hyoscyamine in 7 of 10 normal 
dogs. The secretor>'^ response of the pan- 
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creas which normally follows injection 
of peptone into a Thiry loop of the duo- 
denum or jejunum was abolished by atropine 
or hyoscyamine. Either the parasympa- 
thetic innervation or some other mechanism 
that is affected by the parasympathetic 
depressants contributes to the secretion 
of enzymes by the pancreas in response 
to a variety of stimuli, including HCl and 
secretin. 

ArtiiuPv E. Meyer. 
PHARMACOLOGY 

Winner, P. S. An intestinal antiseptic: 
2-sulfanilamido-5-carboxythiazole. Sci- 
ence, 103: 719 (June) 1946. 
2-sulfanilamido-5-carboxythiazolc is poorly 
absorbed from the gastrointestinal tract 
and possesses high antibacterial activity. 
Any of the drug which is absorbed and 
partially acetylated will be freely soluble 
in the body fluids. This suggests strongly 
that tliere is little danger of deposition of 
crystals in the urinary tract. 

In vitro experiments showed that 2- 
sulfanilamido-5-carboxythiazole possessed as 
much activity against streptococcus as 
did sulfanilamide, sulfadiazine, and sul- 
faguanidine. It showed appreciable ac- 
tivity against the enteric group of organisms, 
being in general more active than sulfanil- 
amide and sulfaguanidine, and in some 
instances equal to sulfapyridine, sulfathia- 
zole, and sulfadiazine. It was also strongly 
active against pneumococcus and staphy- 
lococcus. 

This drug was found in experiments on 
mice to have much less chronic toxicity 
than sulfaguanidine, and was comparable 
with succinylsulfathiazole. It caused a 
marked reduction in the number of coli 
organisms in the feces of dog and man. 
Extensive clinical trials are now in progress 
to determine its value as an intestinal 
antiseptic. 

Charles A. Flood. 

MISCELLANEOUS 

Brodie, J., Cook, R. P., Drysdale, C. F., 
AND McIntosh, D. G. Treatment of 
Sonne III bacillary dysentery and bacil- 
lary dysentery (“clinical”) with phthalyl 


sulphathiazolc. Brit. Med. J., 4459: 
948 (June) 1946. 

The results of treatment of 48 cases of 
Sonne III dysentery and 40 cases of bacil- 
lary dysentery, diagnosed on the basis 
of the clinical manifestations, with phthalyl 
sulfathiazolc are reported. The average 
periods required for the establishment of 
clinical cure were 8.73 days for the Sonne 
HI cases and 9.83 days for the “clinical” 
group. Clinical relapse occurred in 25 of the 
48 Sonne III cases, and in 20 of the 40 din- 
ical cases. Seven (28%) of the 25 patients 
who relapsed yielded a positive bacterio- 
logical result during convalescence, as 
compared with 3 (13%) of 23 cases which 
did not relapse. Ten (20.8%) of the 48 
Sonne III patients treated with phthalyl 
sulfathiazolc gave a positive bacteriological 
result in convalescence. 

Anal 3 "ses of the feces, urine, and blood 
indicated that saturation of the contents 
of the bowel was achieved and that a small 
but definite absorption of the drug oc- 
curred. No toxic effects were observed 
in the 88 cases treated. In vitro experi- 
ments demonstrated that phthalyl sul- 
fathiazole exerted a bacteriostatic effect 
against a Flexner strain, a Sonne III or- 
ganism, and a strain of B. coli. The 
authors concluded that, while phthalyl 
sulphathiazole did not appreciably in- 
fluence the clinical course of Sonne III 
dysentery, it reduced considerably the 
number of cases bacteriologically positive 
during convalesence. 

Joseph B. Kirsner. 

Tallant, E. j. and Maisel, A. L. Ame- 
biasis among the American armed forces 
in the Middle East. Arch. Int. Med., 
77: 597 (June) 1946. 

The authors describe their experience with 
amebiasis in an American army hospital 
stationed in the Middle East from November 
1942 to November 1944. A single ex- 
amination of native food handlers suggested 
that the incidence of E. histolytica was 
over 50%. Monthly examinations of 
purged stools from mess personnel in the 
hospital revealed that 36% acquired in- 
fection with E. histolytica during the two 
year period. Of all the patients admitted 
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to the hospital, 464 were infected; 26% 
were carriers; 36% had mild symptoms, 
25% moderate, and 13% severe symptoms. 
These included abdominal pain and tender- 
ness, temperature elevation, and diarrhea 
with periodic constipation. 

The preferred plan of treatment included 
single daily intramuscular administration 
of 0.06 g. emetine hydrochloride for 6 
days, wdth concurrent oral administration 
of 0.25 g. of carbarsone 3 times a day for 
7 days. Following this, 0.6 g. of diodoqum 
was given orally 3 times a day for another 
7 days. Less than 3% of those treated 
by this plan responded unsatisfactorily. 

Edgar Wavburn. 

E, t). The clinical significance 
of diarrhea. Surg. Clinics N. Am., 
579 p^une) 1946. 

The dianheas may be classified as acute 
(enterocolitis, intestinal “fiu,” ^'summer 
dianhea,'^ and food poisoning), functional 
(caused by irritating food or drink, food 
idiosyncrasies, laxative drugs, nervous fac- 
tors, achlorhydria, and irritable colon) , 
and chronic organic diseases (such as cancer, 
benign tumors, polyposis, diverticulitis, 
tuberculosis, ulcerative colitis, bacillary 
dysentery, amebiasis, ileitis, sprue and other 
diseases of the small and large intestine). 

the two former groups require 
only symptomatic therapy, the third group 
requires early recognition and prompt 
therapy. Any case of diarrhea presentmg 
the following features deserves a full di- 
agnostic study: (a) a duration of more than 
3 weeks, (b) the diarrhea represents a 
^stinct change from the previous bowel 
habits, (c) the patient^s age is over 40, 
(d) blood or pus in the stool, (e) persistent 
fever for more than a week, (f) signs of 
partial or intermittent intestinal obstruc- 


tion, (g) malnutiirion and (h) anemia. 
Diagnosis should indude a general physical 
examination, digital examination of the 
rectum, proctoscopy, roentgenologic study 
of the gastro-intestinal tract, microscopic 
examination and culture of the stool, tests 
for free HCl in the gastric juice, and routine 
blood counts and hemoglobin. 

Descriptions of some of the important 
diseases which cause diarrhea have been 
induded, along with brief outlines of the 
diagnosis and treatment. 

Frank G. Val Dez. 

Roth, L. W., Richards, R. K., and Steg- 
GERDA, F. R. Influence of various 
pharmacologic substances on the emetic 
effect of intravenous glutamic acid in dogs. 
Proc. Soc. Exp. Biol. Med., 62: 284 
Qune) 1946, 

With intravenous administration of amino 
acid mixtures and protein digests, nausea 
and vomitmg occur often, particularly 
when the solutions are administered too 
rapidly. Glutamic acid and aspartic add 
are held responsible for this effect. An 
attempt has been made to find drugs which 
wiU delay or inhibit emesis resulting from 
the infusion of a pure solution of the natural 
glutamic add. Atropine, d-desoxyephed- 
rine, tridione, or pyridoxine with thiamine, 
had no significant effect in delaying vomit- 
ing. Nembutal (2 mg./kg.) given intra- 
venously 10 minutes before the glutamic- 
acid infusion produced an 84% improvement 
in tolerance. Epinephrine, infused with 
glutamic add in a concentration of 2 
/xg./kg./min., produced a 45% tolerance 
increase. Tolerance to glutamic add in- 
creased if infusions were repeated within 
4 to 6 days. 

H. Necheles. 
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— the gentle, non- 

irritating action of Metamucil — is indicated in any 
type of constipation or other gastrointestinal 
dysfunction requiring a mild, soothing but effective 
stimulant to bowel evacuation. 

EbuQuCdCITijC^Gnb provides a soft, bland, plastic 
bulk which exerts a stimulating effect on the bowel 
reflexes and facilitates elimination of the fecal content 
in a completely norma! and natural manner. 

the highly refined mucilloid 
of Plantago ovata (50%), a seed of the psyllium 
group, combined with dextrose (50%), as a 
dispersing agent. 


’Research in the service of medicine 

Meto-.'Cil •$ jHe reg sfcred tfcde-ork of 
C. D. Sfrorle & Co.. C^ cqjo 60. I ’ ncn 
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Multiple Feedings., 
and Cereals 
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iN THE active management of the acute ulcer flare-up, 
multiple small feedings are a sine qua non in the therapeutic 
regimen. Bland nutritious feedings of properly chosen food‘ 
aid in continuous acid neutralization and go far in preventing 
recurrence of the typical epigastric distress and pain. 

The cereal serving, consisting of breakfast cereal (ready 
to cat or hot), milk, and sugar, is of universally recognized 
value in the dietary of peptic ulcer. Except for those purposely* ' 
made different through the inclusion of bran, cereals are bland, 
mechanically as ^vell as chemically. Wlien served with 
cream instead of milk, the cereal serving presents evenu 

greater acid inhibitory properties. The large variety of 
cereals available goes far in preventing monotony in the ulcer 
diet, since a different type of cereal can be eaten daily 
without too frequent repetition. 

The nutritional contribution made by the serving of 1 ounce of 
hot or ready-to-eat cereal* (whole grain, enriched, or restored 
to whole grain values of thiamine, niacin, and iron), 4 ounces of 
milk, and 1 teaspoonful of sugar, is indicated in the table. 




CALORIES 202 

PROTEIN 7.1 Gm. 

FAT 5.0 Gm. 

CARBOHYDRATE . 33.0 Gm. 
CALCIUM 156 mg. 


PHOSPHORUS 206 mg. 

IRON 1.6 mg. 

VITAMIN A 193 . 1.U. 

THIAMINE 0.17 mg. 

RIBOFLAVIN 0.24 mg. 


NIACIN 1.4 mg. 

^Composite average of all hreaJfast cereals on dry iveight basis. 


Physicians are invited to send for a compliment'^ '^y copv of 
brochure ^'Cereals and Their Nutritional Contrvr:*\hr" 



CEREAL INSTITUTE, INC. 

135 South La Salle Street • Chicaqo 3 


r 

■ 'i 

. -.Y. 



The presence of this seal indicates that all 
nutritional statements in this advertise- 
ment have been found acceptable by the 
Council on Foods and Nutrition of the 
American Medical Association. 
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George H. Whipple received his A.B. from Yale in 
1900, and M.D. from Johns Hopkins in 1905. In 
pursuing his bent for investigational pathology, he 
studied blackwater fever and parasitic anemias 
under General Gorgas and Dr. Darling in 
Panama, In 1917, he began extended researches 
on anemias. The observation, in 1920, that 
liver was beneficial in blood regeneration 
paved the way for the revelation of the life- 
saving value of liver in pernicious anemia— a 
discovery for w'hich he received the 1934 Nobel i 
•prize in Physiology and Medicine jointly with T 
Doctors Minot and Murphy. Among his many con- ^ ^ 
tributions w’ere those dealing with the origin 6f .f 
plasma proteins; the value of certain anfmo/^<V 
acids in increasing hemoglobin production ; 
the potency of dietary factors in the \ 
formation of hemoglobin and plas- 
ma proteins; studies on reserve 
stores of protein-building mate- - ' 
rials; and the dynamic exchange of 
protein materials within the body. ^ ^ , 

Dr, Whipple is recognized as a pioneer 
in the experimental use of radioactive s 
isotopes in the study of the metabolism 
of hemoglobin, plasma proteins, and cell 
proteins. He has received honorary degrees 
from many American and foreign unh ersities, 
and numerous honors from scientific societies 
here and abroad. 
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The American Gastroenterological Association 
will hold its next annual scientific session on June 9 and 
10, 1947, at the Hotel Claridge in Atlantic City, New 
Jersey. 

The American Medical Association has comman- 
deered all the hotels of Atlantic City and it is necessary 
for you to make your reservations through the headquarters 
of the American Medical Association on the blanks which 
you will find in the Journal of the A.M.A. May we sug- 
gest that you do this at your earliest convenience request- 
ing, if you wish, to be quartered at the Hotel Claridge. 


Glyco-HCl 

^ I ’'HE selection of the best form of hydrochloric acid is important 
to the gastroenterologist. 

Liquid Diluted HCl is effective and is inexpensive, — ^but if the 
patient can afford it, he prefers to avoid its drinking tubes, sour 
taste and inconvenience. 

Patients are glad to change to unexcelled Glyco-HCl (pronounced 
gly-ko aitch see ell) and pay the slight additional cost for capsule 
medication. Each capsule furnishes the HCl of 10 minims U.S.P. 
Diluted HCl and costs the patient onty about 2^. 

Glyco-HCl has other advantages — it is a combination of HCl 
and glycocoll, — it is stable and keeps indefinitebq — its HCl is quickly 
available and effective. •• 

The common dose is one or two capsules Avith or after meals. 
Available in bottles of 50, 100 or 500 capsules. 


Samples are furnished on request. 

BURNHAM SOLUBLE IODINE CO. 

Box 66, Auburndale 66 (Boston) Massachusetts 
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WHEN CHRONIC ILLNESS INCREASES 
THE NUTRITIONAL NEEDS 

Qironic disease, whether febrile or neo* milk can play an important role in 
plastic, imposes many additional meta- augmenting the intake of the very 

bolic demands upon the organism. nutrients needed. This nutritious food 

Paradoxically, appetite is apt to wane drink provides biologically adequate 

at this time, making satisfaction of protein, readily utilized carbohydrate, 

these requirements difficult. In conse- highly emulsified fat, B complex and 

quence, weakness becomes excessive other vitamins including ascorbic acid, 

and the ability to resist secondary in- and the essential minerals iron, calcium, 

fection is impaired. phosphorus. Its delicious taste assures 

Because it contains all of the nutrients patient cooperation, since it is taken 

known to be essential, the dietary sup- with relish, even when most other foods 

plement made by mixing Ovaltine with are refused. 
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Information Regarding Post-Graduate Instruction in Gastroenterology 
At the request of the Board of Governors of the American Gastroenterological Associ- 
ation, Dr. Julian M. Ruflan wrote the members of the Association to ascertain those 
members and institutions which were able to provide a short course or extended graduate 
study in Gastroenterology. The following have responded. 

Those who are interested in obtaining such instruction shduld write promptly to the 
person or school of their choice,' because in most instances the number of students who 
can be accommodated is limited. 


Name 
Watson, C. J. 
Ronahaw, R, J. F. 
Hardt, Leo L, 
Pollard, H. M. 
Palmer, Walter L 
Crohn, Burrill B. 
Benedict, Edward B. 
VcTryt Thomas M, 
Bockus, Henry L. 
Gray, Irving 
Rohfuss, Martin E. 
Ivy, A. C. • 

Ruffin, Julian M. 
Willara, John H. 
Moser, RolUn H. 
McCann, Wm. S. 
Twiss, J. R. 

Miller, T, Gncr 
Atkinson, Arthur 


Place 

University of Minnesota 
Clovelana Clinic 
Chicago 

Ann Arbor, Mich. 

University of Chicago 
New York 

Harvard Medical School 
Georgetown Univ%, Wash., t>. C. 
Univ. of Pennsylvania 
Brooklyn 

Jeflerson Med. College 
University of Illinois 
Duke University 

Abingdon Memorial, Rochester, N.Y. 
Indianapolis 

Strong Memorial, Greenville, Pa. 
Post Grad. Med. School, New York 
Univ. of Pennsylvania 
Pnssavant Hospital, Chicago 


Name 

Matcor, John G. 
Hollander, Franklin 
Meakins, J. C. 
Crandall, L. A. 
Wilkinson, S. Allen 
Carey, James B. 
Patterson, Cecil O. 
Wood, W. Barry 
Sydonstrickcr, V, P. 
Laing, Grant H. 
Nccholcs, H, 

Garbat, A. L, 
Rafaky, H. A. 
Kantor, John L. 
Lnyne, John A. 
Aaron, A. H, 

Balfour, Donald 
Gorham, L. W. 
Silverman, Daniel N, 


Place 

Henry Ford Hospital, Detroit 
Mount Sinai Hospital, New York 
Royal Victoria Hospital, Montreal 
University of Tennessee 
Lahcy Clinic, Boston 
The Nicollet Clinic, Minneapolis 
Dallas, Texas 

Washington Univ., St. Loxiia 
University of Georgia 
Chicago 

MibhacI Reese Hospital, Chicago 
Lenox Hill Hospital, N. Y. 

Lenox Hill Hospital, N. Y 
Montefiore Hospital, N. Y. 

Great Falls Clinic, Montana 
Buffalo, N, Y. 

Mayo Clinic 

Union University, Albany, N.Y. 
New Orleans, La. 
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concentrate, is designed for the safe 
and effective prevention and treatment 
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people who feel that they must ^^take 
something'^ every day. If is not a laxa- 
tive in the sense that it will move the 
bowels of one who is constipated but, 
because it adds water and lubrication 
to the intestinal contents, Konsyl pro- 
motes normal peristalsis. Taken either 
before or after meals, this 'M4109 of 
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Designed for maximum protection and repair of gastric ulcer, 
Malcogel* offers a therapeutic pattern in which 

1. immediate and prolonged buffering and adsorbent action 
... fit in with 

2. demulcent protection of inflamed and eroded mucosa ... 
and both combine to heighten 

3. uninterrupted healing by virtue of continued relief. 

With Malcogel, there need he little fear of distressing side 
actions such as constipation, alkalosis, or acid rebound. Mal- 
cogel combines magnesium trisilicate Avith aluminum hydroxide 
gel to foster uncomplicated healing — quickly and prolongedly. 
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ratio between the dose for therapy and that for maintenance varies with 
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The American Gastroscopic Club will hold its 
Third Annual Meeting on June 8, 1947 at the Hotel 
Claridge in Atlantic City. 

The Scientific Program will begin at 9:30 A.M. 
At 1:00 P.M. there will be a luncheon at which Dr. 
Henry L. Bockus will speak. All members of the 
American Gastroenterological Association are cor- 
dially invited to the meeting and the luncheon. 


The American Gastroenterological" Association 
will hold its next annual scientific session on June 9 and 
10, 1947, at the Hotel Claridge in Atlantic City, New 
Jersey. 

The American Medical Association has comman- 
deered all the hotels of Atlantic City and it .is necessary 
for you to make your reservations through the headquarters 
of the American Medical Association on the blanks which 
you will find in the Journal of the A.M. A. May we sug- 
gest that you do this at your earliest convenience request- 
ing, if you wish, to be quartered at the Hotel Claridge. 
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GIANT HYPERTROPHIC GASTRITIS 

Samuel N. Maimon, jM.D., Jay V. Bartlett, M.D., Eleanor M. Humphreys, M.D., and 
Walter Lincoln Palmer, M.D. 

From the Frank Billings iUedical Clint Dcparlmcnls of Medicine, Surgery and Pathology, 

U niversily of Chicago 

INTRODUCTION 

Giant hjq^ertrophic gastritis is a rather rare pathologic condition charac- 
terized by the presence of widespread and marked enlargement of the gastric 
folds. It assumes clinical importance primarily because of the difficulty in 
the differentiation from malignant lesions and secondarily because of the 
possibility that it may be a pre-malignant proliferation of the gastric mucosa. 
The purpose of this paper is to describe 6 cases and to discuss the clinical 
and pathologic features of the entity. 

INCIDENCE 

A review of 5765 gastroscopic examinations carried out at this institution 
revealed the 6 surgically verified cases of diffuse involvement of this group 
while 4 others were diagnosed on the basis of x-ray and gastroscopic findings, 
two being confirmed by operation — an incidence of 0.17%,* 

The rarity of the ‘‘condition’’ is further illustrated by the fact that Balfour 
(1) in 8000 gastric operations encountered only one case, Carman in 50,000 
x-ra}'' examinations of the stomach found two; Eliason and Wright (2) dis- 
covered one in 8000 autopsies. In 1928, Strauss Me 3 ^er and Bloom (3) in 
reporting two cases stated that the total number recorded in the literature 
including their own was seven. Kan tor (4) observed giant hypertrophic 
gastritis twice in 2,500 x-ray examinations while Feldman (5) in 25,000 such 
examinations found it once, the lesser curvature being involved. In 4,424 
gastric roentgen examinations over a period of ISi years Sprigg (6) noted 19 
instances of giant h}qiertrophic or tumoral gastritis 7 of which were associated 
with gastroenterostomy or peptic ulceration. Schindler (7) reports three cases 
observed gastroscopically. 

ETIOLOGY 

The cause is unknown although many hypotheses have been jiostulatcd 
such as congenital anomalies, the effect of chemical, thermal and mechanical 
itrilauls, and the role of infectious agents. 

* The inchlencc given is apjiro\imatc, as it is based on the loial number of ga‘ilro^coj>ics rather 
than the number of jxatienls cncountcretl 


597 



398 


MAntON, BARTLETT, HUMPHREYS AND PALMER 


CLINICAL PICTURE 

It is difficult to know whether giant hypertrophic gastritis produces a 
typical clinical syndrome or, indeed, whether of itself it produces any symp- 
toms at all. The existence of abdominal distress in such patients does not 
constitute evidence of a causal relationship. The demonstration of a pattern 
of pain or of other symptoms common to all cases would be suggestive. One 
of the six patients to be described gave a history of epigastric distress of ten 
years relieved by alkalis and diet; a second had noted a vague hollow burning 
upper abdominal ache for six months, not relieved by alkali; a third complained 
of gnawing epigastric discomfort relieved by food, and a sensation of upper 
abdominal fullness alleviated by eructation; a fourth patient had noted 
bloating and epigastric distress several hours after meals for one year and 
gave a history of a severe upper gastro-intestinal hemorrhage two years 
before the present episode with relief of the symptoms by milk and alkali; 
a fifth had intermittent epigastric distress for 35 years, occurring 30 minutes 
after meals, and relieved by refraining from food; a sixth displayed symptoms 
similar to those of the fifth. Thus, the outstanding features of all the cases 
were upper abdominal distress somewhat ulcer-like in character but not always 
relieved by food, alkalis or eructation and of extremely variable duration. Jt 
should be noted that in addition to the gastritis the second patient had a 
duodenal ulcer which may have accounted for the distress. Several previous 
authors have commented on the similarity of the distress to that seen in pep- 
tic ulcer; others have described only vague distress not following a definite 
pattern. Sprigg (6) found that epigastric distress and eructation were the 
predominating symptoms in seven cases, nausea in five, vomiting, weakness 
and headache in four, diarrhea in three and constipation in three. 

Vomiting was prominent in two of our patients (Cases 2 and 5), prolapse 
of the mucosa through the pylorus being considered the probable mechanism. 
Eckhoff (8) has demonstrated, at operation, acute pyloric obstruction with 
partial intussusception of the stomach into the duodenum as the result of a 
giant or redundant hypertrophic gastric mucosa; Cole (9), indeed, states that 
pyloric obstruction is not uncommon in this entity. 

Physical examination was normal in all the patients except two with some 
epigastric tenderness and peripheral edema, not disappearing with bed rest, 
a total plasma protein of only 4.9 gm. per cent and an A/G ratio of 1.74 
in Case 2. 

The age of the patients ranged from 33 to 71 years, four being under 46. 
The sex distribution was not remarkable but the occurrence of the 2 cases of 
polyposis in females is perhaps noteworthy. 

The maximum gastric free acidity (histamine stimulation) ranged from 106 
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to 0. In Case 1 with a maximum histamine free acidity of 40, in Case 2 with 
a free acidity of 106 and in Case 6 with free acid present although the amount 
was not recorded, histologic study of the mucosal structure showed little 
alteration of the glandular elements. In Case 3 with a free acidity of 20 units 
and Case 4 with 10 units, histologic study revealed a progressive and marked 
increase in the replacement of the acid and pepsin forming cells by an intestinal 
type of goblet cells. Case 5 with histologic changes similar to Cases 3 and 

4 plus a superimposed hyperplastic polyposis secreted no free acid at all in 
response to histamine. Thus in general the secretory capacity of the mucosa 
corresponded roughly with histologic appearance of the glands. Cox and 
Barnes (10) have shown that in the rat the gastric secretory capacity is related 
directly to the number of parietal cells present. Gill (11) reports that gastric 
secretion increases as the thickness of the mucosa, as seengastroscopicaliy, 
increases. Our studies are in accord with these observations. Parenthetically 
it should be noted, as will be shown later, that a grossly redundant and appar- 
ently hypertrophic mucosa may be found on microscopic examination to con- 
tain atrophic intestinal epithelium rather than the normal gastric glands. 

The hemoglobin and red blood cell values were within normal limits in 

5 of the cases; in Case 6 \vith polyposis slight anemia with an erythrocyte 
value of 3.76 was present. In the group reported by Freedman et al (12) 
four patients had anemia and weight loss as the outstanding finding. 

ROENTGENOLOGIC MANIFESTATIONS 

The rugae in Case 1 (Fig. 1) were extremely prominent, especially along 
the mid-portion of the greater curvature; the pliability of the folds, which 
could not be obliterated on pressure suggested gastritis rather than neoplasm. 
Two months later, repeated roentgen studies disclosed the same findings and 
19 months later the gross irregularity without stiffness of the gastric wall 
was again noted. In a fourth examination, shortly after the third, a rounded 
defect appeared, protruding into the posterior wall just above the level of 
the angulus; the rugae of the upper stomach seemed completely destroyed and 
replaced a large polypoid mass. Operation, however, revealed large 
papillomatous folds of giant hj^ertrophic gastritis in a redundant mucosa. 

In Case 2 (Fig. 2) an extensive irregular defect along the greater curv’-aturc 
was attributed to a soft pohqioid carcinoma rather than edema, although 
the softness of the folds was noted. Repeated roentgenologic study, 10 
days later revealed, in addition to the previous findings, a deformity of the 
duodenal bulb compatible with ulcer. The softness and widespread distri- 
bution of the enlarged gastric folds was considered compatible with marked 
hypertrophic gastritis rather than neoplasm. Laparotomy confirmed the di- 
agnosis of duodenal ulcer with hypertrophic gastritis. 
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In Case 3 (Fig. 3) a completely irregular polypoid protrusion of the body 
of the stomach with stiffening of the posterior wall was noted, no ulcer crater 



Tic. 3. Case 3 CoMrLETEL\ Treegxtlar PoL'iTOiD Dfflct of the Bod\ or the STOM.\cir uith 
STr^FE^^^c or the Posterior \V/Vll 


was seen. Constant collections of barium beb\ecn the elevations of mucosa 
gave the impression of multiple polyps, almost certainly polypoid carcinoma 
The stiffness of the posterior \\ all fa\ ored the impression of neoplasm Kantor 
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(4) in commenting on the difficulty in differentiating giant hypertrophic gas- 
tritis from carcinoma, has pointed out that sometimes a stiffening of the gastric 
wall may accompany the gastritis. Surgery proved such a condition to be 
present in this instance. 

In Case 4 (Fig. 4) the rugal pattern was diffusely distorted with spectacular 
narrowing of the mid-portion of the stomach. Instead of the stiffness usually 
present in carcinoma the walls appeared soft and pliable. A soft infiltrating 
carcinoma involving the entire stomach was suspected but subsequent autopsy 



Fig. 4. C/\sl 4 SxirrENiNG of the Lesser Curvature, Narrow ing of the Stomach and 
Disapfearance of the Rugae Just Below the Cardiac Orifice 


(death due to an entirely unrelated condition) disclosed a hypertrophic gas- 
tritis only. 

In Case 5, correctly diagnosed as diffuse gastric polyposis (Fig. 5), the 
underlying hypertrophic folds were obscured by the spectacular polypoid 
mucosal pattern. 

Case 6 (Fig. 6) revealed an irregularity of the lesser curvature in September 
1939, while x-rays taken in April 1940, 4 months after exploration with the 
removal of a gastric polyp, revealed in addition, unusually large rather soft 
folds of the body. 

Certain features seem of value in the roentgenographic evaluation of giant 
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hypertrophic gastritis. In all six cases there was diffuse involvement of the 
stomach, the greater curvature being the principle site of the lesion. The 
mucosal folds were greatly thickened, indurated and enlarged, tending to pro- 
duce an exaggerated saw-tooth appearance often with broad deep sharp 
notches, especially along the greater curvature. In Case 6 the lesser cur\’'ature 
was also affected. The rarity of lesser curvature involvement has been 
commented upon by Feldman (5). The marked softness of the enlarged rugae 
was a constant finding in every case except the third. Mucosal edema, due to 



Fig. 5. Case 5. Diffuse Pol\posis, More Marred in Mid-stoxiach 


inflammation, h}^oprotcinemia, and perhaps trauma, may increase the size 
and consistency of the folds as in Cases 2 and 4. Pliability of the gastric 
walls with little impairment of peristalsis was noted in all of our cases with the 
exception of the third. Sprigg considered the flexibility, the maintained power 
of dilation and contraction, and the ability of the peristaltic waves to traverse 
the involved area without interference to be characteristic. 

GASTROSCOPY i 

The gastric mucosa as seen gastroscopically in these cases is most interesting. 

Case 1 (Fig. 7) revealed a nodular appearance above the angulus, with thin 
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(4) in commenting on the dilTiciilty in differentiating giant hypertrophic gas- 
tritis from carcinoma, has pointed out tliat sometimes a stiffening of the gastric 
wall may accompany the gastritis. Surgery proved such a condition to be 
present in this instance. 

In Case 4 (Fig. 4) the rugal pattern was diffusely distorted with spectacular 
narrowing of the mid-portion of the stomach. Instead of the stiffness usually 
present in carcinoma the walls appeared soft and pliable. A soft infiltrating 
carcinoma involving the entire stomach was suspected but subsequent autopsy 
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Fig. 4. Case 4. Stiefening of the Lesser Curvature, Narrowing of the Stomach and 
Disappearance of the Rugae Just Below the Cardiac Orifice 

(death due to an entirely unrelated condition) disclosed a hypertrophic gas- 
tritis only. 

In Case 5, correctly diagnosed as diffuse gastric polyposis (Fig. 5), the 
underlying hypertrophic folds were obscured by the spectacular polypoid 
mucosal pattern. 

Case 6 (Fig. 6) revealed an irregularity of the lesser curvature in September 
1939, while x-rays taken in April 1940, 4 months after exploration with the 
removal of a gastric polyp, revealed in addition, unusually large rather soft 
folds of the body. 

Certain features seem of value in the roentgenographic evaluation of giant 
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hypertrophic gastritis. In all six cases there was diffuse involvement of the 
stomach, the greater curvature being the principle site of the lesion. The 
mucosal folds were greatly thickened, indurated and enlarged, tending to pro- 
duce an exaggerated saw-tooth appearance often with broad deep sharp 
notches, especially along the greater curvature. In Case 6 the lesser cur^^ature 
was also affected. The rarity of lesser curvature involvement has been 
commented upon by Feldman (5). The marked softness of the enlarged rugae 
was a constant finding in every case except the third. Mucosal edema, due to 



Fig 5. Case 5. Diffuse Polyposis, More Marked in Mid-stom\cii 


inflammation, hypoproteinemia, and perhaps trauma, may increase the size 
and consistency of the folds as in Cases 2 and 4. Pliability of the gastric 
walls with little impairment of peristalsis was noted in all of our cases with the 
exception of the third. Sprigg considered the flexibilit\’, the maintained power 
of dilation and contraction, and the ability of the peristaltic waves to traverse 
the involved area without interference to be characteristic. 

GASTROSCOPY • 

The gastric mucosa as seen gastroscopically in these cases is most interesting. 

Case 1 (Fig. 7) revealed a nodular appearance above the angulus. with thin 
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greyish patches, in which blue blood vessels coursed. Histologic studies 
confirmed this. Along the upper part of the greater cur\’’ature and infringing 
on the anterior wall there was a bulge, nowhere sharply defined, covered with 
normal mucosa and extending from the mid-stomach to the cardia. An extra 
gastric mass, an unusual submucosal tumor or an unusual normal formation 
of the gastric wall were considered in the differential diagnosis. At the 
second examination 9 months later “In depth II the first change was noted 
on the greater curvature. A yellowish round ulcer was seen, close to the greater 



Fig. 6. Case 6. (a) Large soft folds ^\ith a persistent collection of barium caught between the 

folds of the greater curvature. 

curvature, the edge of which was red and the floor smooth. Above this a 
large tumor-like protrusion of the posterior wall was present. The mucosa 
covering this protrusion was slightly velvety in the lowest parts. Several 
shallow yellowish ulcerations were noted in the highest portion of the pro- 
trusion, while the tumor blended with the surrounding tissue without definite 
limit.’’ The impression was a large ulcerating type IV carcinoma. Re- 
peatedly the observer pointed out the blending of the tumor with the surround- 
ing mucosa. The resected specimen contained no tumor (Fig. 11); histolog- 
ically the mucosa was throughout uniform. Moersch and Weir (13) observed 
a similar tumor-like mass projecting into the lumen of the stomach, the sur- 
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face being covered with nodular slightly ulcerated mucosa, and attributed 
it to ^‘redundant gastric mucosa simulating carcinoma”. 

In Case 2 the gastric folds were regularly enlarged, approaching the diameter 
of a little finger, and seemed to extend from the angulus to the cardia. The 
mucosa was edematous, hyperemic, and in its entirety resembled the surface 
of the cerebrum. Numerous fold crests were the seat of a diffuse ulcerative 
process with small whitish erosions covered with grey purulent exudate. The 
gastroscopic impression of giant hypertrophic gastritis was substantiated by 
the gross findings. In Case 3 (Fig, 8) also there was marked enlargement and 
prominence of all the gastric folds with unusual regularity in their size, shape 
and appearance. They appeared uniformly thickened, as if infiltrated by some 



Fig. 8 

Fig. 7. Case 1. Tumor-like protrusion of the posterior wall with shallow ulcerations (7 
o’clock). Nodnlar appearance of the mucosa distal to the protrusion. 

Fig 8. Case 3. Marked regular enlargement of the gastric folds, approaching the diameter 
of a little finger. Edema of the mucosa with abundant greyishexudate over the crests and between 
the folds. Note the resemblance to the surface of the cerebrum. 

neoplastic process. The mucosa was hyperemic, dull red and finely nodular. 
These descriptions are typical of the gastroscopic appearance of giant hyper- 
trophic gastritis. Heeks and Gibbs (14) referred to the folds as “finger like” 
and likened their appearance to cerebral convolutions. 

In Case 4 (Fig. 9) outspoken changes in the greater curvature, anterior 
wall and lesser curv’-ature were attributed to a huge tumor of peculiar struc- 
ture. These changes consisted of many spongy nodules and folds separated 
from one another by small dark creases. Numerous pits and dark depressions 
resembling small ulcerations were observed. The mucosal folds appeared 
dark red and nodular. Carcinoma and lymphoblastoma were considered 
likely although the soft spongy appearance elicited considerable comment. 
The gross specimen resembled that of Cases 2 and 3. The marked proliferation 
of the epithelium had produced the tumor-like folds and the soft spongy cellular 
appearance so suggestive of neoplasm. The increased cellularity present in 


Fig. 7 
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this case and marked in Case 3 may account for the granularity and spongy 
appearance seen at gastroscopy. 

In Case 5 tliere were numerous round or oval polyps of var^dng size, some 
without a visible base while others, apparently with short pedicles, peppered 
the gastric mucosa from the angulus to the cardia; none were observed in the 
antrum. The surfaces were smooth and covered with adherent patches of 
mucus. No gross evidence of malignant change was detected. The gastric 
mucosa everywhere was thinned and its color was grayish pink. The impres- 
sion was that of adenomatous polyposis. Histologic study, however, revealed 
Ityperplastic polyp formations in giant hypertrophic gastritis. 

In Case 6 (Fig. 10) gastroscopy revealed stiff, nodular, beady folds of 



Fig. 9 Fig. 10 

Fig. 9. Case 4. Spongy nodules and folds.The folds are nodular, stiff, and appear infiltrated. 
Histologic stud}' revealed marked cel lu lari ty and cystic formations of the mucosa. 

Fig. 10. Case 6. Stiffened fold with many nodes on its surface. At operation hyperplastic 
polyps were found on tho crests of the hypertrophied folds. 

the greater curvature and the posterior wall while a huge fold-like protrusion, 
stiffened and infiltrated, with many nodes on its furface was noted in the 
cardiac portion. The polyps noted at operation were not discernible at 
gastroscopy, being described as nodes. Schindler (15), has observed that true 
adenomas usually appear as pedunculated or broad based, red, mucosal covered, 
elevations in an atrophic background. Hyperplastic polyps, on the other 
hand, are not well defined and blend with the surrounding often swollen mucosa. 

While it is evident that the gastroscopic differentiation of tumoral gas- 
tritis, lymphoma and carcinoma is extremely difficult and, at times, impos- 
sible, the six cases described were strikingly similar. It is quite possible that 
with increased awareness of the condition, more accurate diagnoses will be 
made. 

PATHOLOGY 

The variations in the pathologic features were considerable and most 
instructive. 
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Gross A ppcarancc. In Case 1 the concentric folds of mucous membrane were 
arranged in a most unusual formation (l-'ig. 11). They varied in height from 
1.5 to 3 cm. and covered an area of 8 x 7 cm. 'Phe mucosal appearance was 
pavement-like due to small mammillary structures; the serosal surface was 
not unusual. In Case 2 the stomach was grossly enlarged with thickened 
walls through which the wavy rugal pattern was discernible. 'I’he serosal 
surface was smooth but excessively vascular. When opened along the lesser 
curvature huge violaceous pebbly rugae, grossly enlarged and packed tightly 



Fig. 13 . Case 3 , Stomach Opened Along the Greater Curvature Sho^ng the “Cerebral 

Convolutions” 

together, were revealed (Fig. 12). The antral area was least involved; its 
mucosa, while cobblestoned in appearance, was smoother than elsewhere. 
The mucosa was everywhere freely movable on the underlying structure with- 
out induration; thick tenaceous mucus abundantly covered its surface. At 
operation in Case 3 the serosal vessels were unusually prominent and the 
stomach was quite enlarged. The wall was markedly thickened throughout 
due to the soft movable tissue in its luminal surface except along the lesser 
curvature where it was quite firm. This is in agreement with the observations 
of Cole (8) who noted that the serosal surfaces of such stomachs sometimes 
displayed characteristic networks of blood vessels forming brilliant red lines 
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against a pinkish white serosa with associated enlargement of the entire 
stomach. The region involved was softer to the touch than a neoplasm; 
indeed it felt like a bunch of “fish worms”. On opening the enlarged stomach 
along the greater curs'^ature, rugae appeared not unlike convolutions of the 
brain (Fig. 13). The mucosa was finely granular, reddish purple and freely 
movable over the muscularis. The rugae were largest and most closely 
pressed together along the lesser curvature, some measuring 2.5 to 1.5 cm. in 
height and width. In Case 4 marked enlargement of the stomach was again 
noted, while the widespread diffuse prominence of the folds resembling cerebral 



Fig. 14. Case 4. AI/\rked Enlargement of the jMucosal Folds Resembling the Convolutions 
OF THE Cerebrum Extending from a Few Centimeters Below the Cardia 
Almost to the Pvlorus 

convolutions was striking (Fig. 14). In these 4 cases the increase in the size 
of the stomach, the similarity of the folds to the cerebral convolutions in 
Cases 2, 3, and 4, the mobility of the mucosa, the abundant formation of 
mucus and the diffuse involvement arc noteworthy. 

The classic description of this unusual condition first given by Mcnctrier 
has not been improved. According to Heek and Gibbs (14) who quote !Mcnc- 
trier “This is a form of diffuse mucosal h}'pertrophy in which the glands assume 
considerable proportion with diffuse and general alterations involving large 
areas of tissue which rise above the rest of the stomach and produce a tufted 
and wavy appearance with large folds. In the opened stomach the muc sal 
folds present a marked resemblance to the cerebral convolutions.’' 
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The gross specimen of Case 5 consisted of the mid-portion of the stomach, 
the opened specimen measuring 10 x 19 cm. The mucosal surface (Fig. 15) 
revealed twenty-two pedunculated or sessile polyps spherical to elliptical 
in shape, varying in size from 8x5x3 mm. to 22 x 1 8 x 1 5 mm. The surface, 
from which the largest polyps originated was covered with hypertrophic pale 
pink rugae. The remaining mucosa was less hypertrophied but had many 
coarse tliickcnings of its rugae and several smaller sessile polyps. Thick 
tenacious mucus bathed the epithelial surface and the mucosa was not fixed 



Fig. 15. Case 5. Mid-portion of Stomach with Pedunculated and Sessile Hyperplastic 

Polyps and Hypertrophied Folds 

to the underlying tissues In Case 6 according to the surgeons' description, 
the gross findings were similar to those in Case 5 with fundic mucosal hyper- 
trophy, numerous great folds resembling papillomatous structures, and papil- 
lomas with narrow stalks and cauliflower-like tops, measuring up to 1.5 cm. 
in diameter. The stalks were longer and thinner than in Case 5. 

Histologic Observations P' The stomach in Case 1, which displayed huge 
folds of mucosa with marked mammillation (Fig. 16a) showed relatively nor- 
mal proportions of glandular elements with little evidence of metaplastic 
transformation (Fig. 16b). The interstitial cellular exudate, abundant only 
between the mucous crypts, contained large numbers of eosinophiles. The 
nuclei of some of the mucous cells were displaced from their basal positions 

2 The sections for Figures 17, 18, 19, 24 and 25 were prepared by Henry Sallmen, Department 
of Surgery. 
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and were palisaded, an appearance suggesting crowding of the epithelial cells 
in the cr>^pts. It should be noted, however, that atrophic mucosal changes 
were present in the antrum. The thickened, highly vascularized and edema- 
tous submucosa was also noteworthy. The stomach in Case 2 revealed in- 




Fig. 16. Case 1. (a) (Upper.) (Mag. 13X). Marked hyperplasia of the glandular epithelium 

showing the mammillated changes, (h) (I..ower) (Mag. 135X). Hypertrophied mucosal tufts 
with marked cellular infiltration, particularly of eosinophiles. 


creased thickness of the muscular coats and submucosa with fibrotic changes 
in both (Fig. 17 and IS). The glandular portions of the folds were somewhat 
hypertrophic and the folds were redundant but the relative proportions of 
cell types were nearly normal. A few nests of glands penetrating the muscu- 
laris mucosae were noted, presumably in areas where this structure was de- 
creased in physical resistance. These glands, however, did not appear ab- 
normal. 
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In Case 3 there was pronounced reduplication of folds and mucosal redun- 
dancy. On cross section, the resemblance of the folds to papillomata was 
striking (Tig. 19). locally, significant alterations of cellular type and gland- 
ular structure were found, with columnar and goblet cells of the intestinal 



Fig. 17. Case 2. (Mag. 2-2-X<) Marked Redund.vncy of the Mucosal Layer 
Higher magnification reveals in most places an appearance similar to the mucosa of Fig. 16 (a and b) 



Fig. 18. Case 2. (Mag. 2^x.) Increased Thickness of the Muscular Coats with Fibroplasia 

AND Edema of the Submucosa 


type replacing the acid-secreting and pepsinogenic varieties. In many areas 
the mucous cells had displaced nuclei, suggesting hyperplasia (Fig. 20). 
Nevertheless, in considerable areas the glandular cell pattern was relatively 
normal. Another feature was the presence of numerous cystic glands, many 
of them near and some of them protruding through the muscularis mucosae. 
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Fig. 22. Case 4. (Mag. 60x.) Elongation and Hypertrophy of the Mucous 

Portion of the Glands 

Cystic formations with marked deformation of the adjacent non-cystic glands, extending to the 
muscularis. Marked replacement of acid secreting and pesinogenic cells by intestinal type of goblet 
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The exudate was similar in character and distribution to that in Case 2, but 
was more extensive in the submucosa, at least locally (Fig. 19). Edema and 
venous congestion were pronounced in the mucosa and submucosa. An 
interesting feature was the presence of small erosions, some of them healing, 
of the type thought by Konjetzny (16) to be the precursor of peptic ulcers. 



Fig. 25. Case 5. (Mag. X7.5.) Hyperplastic Polyp with a Long Stalk, Projecting from a 

Hypertrophied Mucosal Fold 
Compare gross structure, Figure 15 

These were located in the niches between folds, or between coarse mammilla- 
tions, rather than on exposed surfaces. 

In Case 4, the gastric mucosal folds were less redundant than in Cases 2 
and 3, and glandular hypertrophy was largely responsible for the thickness 
of the folds (Fig. 21). The metaplastic transformation of the mucosa, with 
cyst formation was striking, as illustrated in Figure 22. Here and there a 
few parietal and pepsinogenic cells remained, but the glands for the most 
part appeared like huge mucous crypts lined by mucus-filled cells. Some of 
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the cysts contained leukocytic exudate but interstitially the cells were mostly 
plasma cells, many of them huge cells packed with Russelks bodies (Fig. 23). 
The submucosa was fibrotic, and exudate was scanty save in the mucosa. 

Case 5 (Figs. 24-26). There was very marked metaplastic transformation 
of the glands to the" colonic type on the less conspicuous folds as well as on 



Fig. 20. Case 5. (Mag. OJX.) Hyperplastic Polyps with Cystic Form \tioxs and Epithelial 

Hypertrophy 

the large ones, with their polypoid appendages. In some regions, this meta- 
plasia was associated with mucosal thinning, fibroplasia, and distortion of 
the glandular pattern, features so often seen in atrophic gastritis, nevertheless 
hypertroj^hied glands of more normal cellular composition persisted in the 
sessile and projecting polypoid structures, as well as on many of the folds. 
However, acid-forming cells were nowhere very numerous. Mucosal fibro- 
plasia appeared to be responsible for much of the deformation of the glandular 
pattern (Figs. 25 and 26). Especially in the large ])olyps this deformation 
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had led to the production of adenoma-like nodules. The mucosal exudate 
was chiefly of mononuclear cells, but there were some areas with eosinophiles 
and neutrophilcs, especially in the regions with large and cystic glands. Exu- 
dates were inconspicuous in the submucous and muscular coats, of which the 
former was especially fibrotic. In some regions fibrous tissue was increased 
in the outer tunics (Fig. 24). The submucosa contained many dilated lym- 
phatic channels and many sclerotic veins. The arteries were more nearly 
normal. 

It should be emphasized that none of the many polyps examined had the 
relative uniformity, glandular and cellular, of benign gastric adenomas and 
papillomas. In none was there any evidence of malignant transformation. 
Histologically the papillomas in Case 6 proved to be hyperplastic rather than 
adenomatous and were associated with a severe hypertrophic gastritis. Altera- 
tion of the mucosal pattern was not pronounced but interstitial and intra- 
glandular exudate was abundant. 


DISCUSSION 

The significant pathologic findings in the first four cases were the reduplica- 
tion and redundancy of the mucosa with a glandular structure approaching 
normal as in Cases 1 and 2 and the increase in glandular hypertrophy to form 
the folds as in Cases 3 and 4. In the latter two, the marked alteration of 
glandular structure with replacement of the pepsin and acid forming cells 
by intestinal goblet cells was widespread and marked. Thickening, increased 
vascularization and edema of the submucosa was found in Case 2 while the 
presence of nests of normal cells below the muscularis mucosae was noted in 
Cases 2, 3, and 4. The microscopic description of Menetrier’s original cases, 
as cited by Heeks and Gibbs (14), reveals great similarity. The penetration 
of the muscularis mucosae as noted in Cases 2, 3, and 4 was not found by Mene- 
trier. It does not suggest neoplasm; it is equivalent to the type of herniation 
commonly seen in the secondarily contracted gall bladder producing the gland 
spaces which are called the crypts of Rokitansky. 

In a discussion of the etiology, Feldman (5) suggests that the fibrosis of the 
submucosa and muscularis result in contracture which contributes to the 
polypoid appearance of the gastric folds while Hinkel (17) found the rugal 
height to be related to the condition of the muscularis mucosae with variations 
in mucosal thickening determining the polypoid character of the surface. 
Sprigg (6) describes changes suggesting a reparative hyperplasia in atrophic 
hyperplastic gastritis with associated increase of connective tissue and glandu- 
lar elements. Hyperemia and edema were frequently noted. Stewart, cited 
by Pearl and Brunn (18), suggests the inheritance of a recessive characteristic, 
in mice of a certain strain which frequently is associated with the development 
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of adenomatous, h3q3ertrophic and hyperplastic overgrowth of the rugae, but 
this inherited tendency could not be demonstrated in humans by Pearl and 
Brunn. 

The disordered growth, marked alteration of cellular types with intestinal 
cells replacing the normal varieties are striking; suggesting pre-neoplastic 
changes. In none of the cases in this series, however, was there any evidence 
of malignant changes. Warren and Meissner (19) have called attention to 
the changes in the cellular components, in gastritis, suggesting that marked 
changes may be comparable to pre-malignant conditions in other parts of the 
body. Stout (20) in a discussion of pre-cancerous gastric lesions noted in- 
creased numbers of mucus cells in the changing mucosa, which may be polypoid 
in formation resembling patchy hyperplasia of mammary duct cells in sub- 
clinical forms of cystic disease of the breast, in carcinoma containing stomachs. 
In spite of the attractive theoretical considerations the relationship of gastritis 
and carcinoma is entirely unknown. Two of Spriggs (6) 12 patients later 
developed carcinoma of the colon while the gastric lesions remained unchanged. 

In 4 cases of “polyadenoma en nappe” collected (18) in a review of the 
literature from 1926 to 1942, one was associated with diffuse adenocarcinoma, 
while in three cases of adenomatous polyposis there was associated hyper- 
trophic gastritis. 

Diffuse giant hypertrophic gastritis with areas of hypertrophy forming 
multiple polypoid lesions are not common; the gross differentiation of these 
from polypoid adenomas is difficult or impossible. In a review of 37 adenoma- 
tous polyps Pearl and Brunn (18) found evidence of malignancy in 19. Stewart 
found 28 per cent neoplastic in 47 cases, 20 per cent of which were multiple. 
Eliason and Wright noted malignancy in 20 per cent of 20 cases. Sprigg 
(6) however, reports six non-operated gastric polyps demonstrable on x-ray and 
followed for 2 to 12 years, without progression. In cases 5 and 6 of the present 
scries, there was no evidence of neoplasm. Borrmann believed that gastritis 
is rarely the site of adenomatous polyps, that polypoid h^q^erplastic nodules 
may result however, and that the occurrence of malignant changes in these 
hyperplastic polyps is uncertain. 

The evidence regarding the congenital and infiammator}'' origin of polyposis 
is controversial (21), but general e.xpcricnce would indicate that adenoma for- 
mation in hypertrophic gastritis is unusual. In the formation of hyperplastic 
pol 3 "ps Sprigg (6) suggests that “in proliferating crypts of gastritis small 
prominences arc formed and these are pressed together lifting the mucous 
membrane, dragging the muscularis mucosae with it and a peak is formed.’" 
Conceivably peristaltic propulsion in the stomach creates a mechanical drag 
on the small sessile lesion which eventually results in a pedunculated mass. 
The findings in Case 5 favor this Injiothcsis. Sprigg commented on the drawn 
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out inflamed mass of elongated and broadened crypts and glands with a normal 
membrana propria and muscularis which he found in these lesions. Pearl and 
Brunn (18) point out that inflammatory polyps arc often not well differentiated 
into head and stalk. On section the submucosa is found to take no part in 
the growth as a connective tissue core and the lesion is usually firm, resting 
solidly on the submucosa. They state that in neoplastic polyps the muscularis 
may enter the stalk of the adenoma forming one of the distinguishing features 
from hyperplastic polyps and that the abnormal tissue is usually more sharply 
demarcated from the surrounding tissue than in inflammatory polyps. Case 6 
displayed definite head and stalk formations with a central core and in Case 5 
the central core of muscularis mucosae and submucosa is prominent in the stalk. 
Primary degeneration of the glandular epithelium without inflammatory 
change has been reported by Sharpless (22), Berg (23), and others from dietary 
deficiencies. Overactivity of the epithelium may appear in the reparative 
phase with focal mucosal hypertrophy and hyperplasia. 

Marked edema of the gastric mucosa has been noted in dietary deficiency; 
the role of hypoproteinemia must be considered. In Case 4 there was a con- 
stant peripheral edema and a total plasma protein level of 4.9 gm. per cent with 
an A/G ratio of 1.74. In Case 2 spectacular decrease in the plasma protein 
level was noted with a drop from 5.09 grams to 3.61 grams per cent in 16 days. 
Following supportive measures the level returned to 6.36 and after operation 
remained at a level of 6.16 gm. to 6.45 gm. per cent. While dietary deficiencies 
could account for the changes in Case 4 the rapid lowering Case 2 is harder to 
explain. One might postulate unusual plasma loss from the abnormal gastric 
surface. Del Solar, Brodsky and Donoso (24), describe a “pseudoneoplastic” 
gastric lesion in a patient with severe malnutrition diagnosed as carcinoma on 
x-ray examination. The patient was treated for the nutritional disturbance 
and the gastric tumor disappeared. The patient later died with pulmonary 
tuberculosis; at autopsy the only gastric lesion was hypertrophic gastritis. 

From the standpoint of the clinical diagnosis, differentiation from carcinoma 
was not satisfactory by gastroscop)'’ or by x-ray in the cases presented. In 
Cases 1, 3 and 4, the unusual gastroscopic appearance was noted; in Case 2 
a definite diagnosis of tumoral gastritis was made; in Case 3 the likelihood of 
this entity was strongly considered. In Case 1 the diagnosis of carcinoma 
was made at the second gastroscopy. The x-ray examinations in Cases 1, 2, 4 
stressed the softness of the infiltrated folds. In Case 1, followed over two 
years, the x-ray findings were interpreted as indicating a loss of the rugae 
and replacement by a polypoid mass. The resemblance to carcinoma was 
marked. On the other hand, in four patients followed by Sprigg for a five year 
period, disappearance or marked improvement of the gastritis occurred follow- 
ing dietary measures and roentgen therapy. In one the recessive changes 
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took place in an observation period of about 16 months. One of us has noted 
in a patient mth duodenal ulcer severe tumoral gastritis, at gastroscopy, 
confined to the lower portion of the stomach. This finding was confirmed by 
x-ray. The surfaces of the hypertrophic folds displayed many up to 3 mm. 
nodular elevations. The patient then received roentgen therapy to the 
stomach to lessen acid secretion, as part of the therapy employed for the duode- 
nal ulcer. Several months later a second gastroscopy disclosed the folds to be 
much smaller and the nodularity previously noted had disappeared. Schindler 
has reported a case of severe hypertrophic gastritis which improved after x-ray 
therapy. These findings suggest the possible value of x-ray in the therapy of 
giant hypertrophic gastritis. Further study of the problem is indicated. 

suMMAny 

Sis cases of giant hypertrophic gastritis are described, two with superimposed 
hyperplastic polyp formation. The difficulty in differentiating this condition 
from neoplasm is evident from the fact that all six were subjected to operation. 
The symptomatology is indefinite. Anatomically, roentgenologically and 
gastroscopicaUy, the resemblance of the gastric folds to the convolutions of 
the brain is striking and is, perhaps, the most salient feature. 

Histologically, redimdancy of the mucosa and marked hypertrophy of the 
glandular structures are outstanding features with cyst formations and meta- 
plasia to the intestinal type of epithelium. The pepsinogen and acid forming 
cells are replaced by the more primitive type. Fibroplasia with increase of 
connective tissue and edema were prominent features. In two cases redun- 
dancy was outstanding while in two others hyperplasia and increased thickness 
of the mucosa were remarkable. Multiple polyps developed in two cases. 

CASE REPORTS 

Case Ij (7). T,, a white male aged 71, was admitted in December, 1936, with a 

histor>’^ of a massive upper gastrointestinal hemorrhage two years prior to admission 
followed by persistent intermittent epigastric fulness and bloating, lasting several 
days and followed by a period of freedom from symptoms. The pain occurred 
several hours after meals and was relieved by alkalis and milk. The routine physical 
and laboratory examinations were within normal limits. The stools consistently 
showed a trace of occult blood while gastric analysis (histamine) revealed a maximum 
free acidity of 40 clinical units. 

X-ray (F. E. T.) December 10, described the gastric rugae as extremely prominent, 
especially along the greater cur\^ature. The folds were pliable but could not be 
obliterated by pressure. 

At gastroscopy December 19, 1936 (R. S.) it was noted that “above the angulus a 
kind of nodular appearance suggested remnants of normal mucosa in thin greyish 
patches, in whidi blue blood vessels coursed. Numerous mucosal hemorrhagic areas 
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were seen exuding free blood into the stomach. Along the upper part of the greater 
curvature and infringing on tlie anterior wall a bulge, which was nowhere sharply 
defined, covered by smooth normal mucosa was noted. This extended from the 
middle of the greater curvature to tlie cardia.” 

The patient was placed on a modified Sippy regimen with relief of symptoms. 
However, at x-ray (F. E. T.) February 19, 1937 “the pliable irregularity of the 
greater curvature was again noted." 

In September, 1938, tlie patient re-entered the hospital with a marked recurrence 
of the same symptoms and a weight loss of 23 pounds. The physical exammation 
and laboratory findings were again essentially normal. The plasma proteins were 
6.34 gm. per cent; the A/G ratio 1.52. Roentgenologically (P. C. H.) the greater 
curvature of the stomach was described as grossly irregular but not stiff, the grossly 
abnormal rugae as not incompatible with an unusually soft neoplasm. Gastro- 
scopically (R. S.) a yellowish round ulcer was seen close to tlie greater curvature the 
edge of which was red and the floor smooth. A tiny erosion was seen in the mucosa 
distal to the ulcer. The mucosa surrounding the ulcer seemed stiff. Above this 
region a large tumor-like protrusion of tlie posterior wall was seen. The mucosa 
covering tliis protrusion was slightly velvety in the lower parts. Several yellowish 
shallow ulcerations were seen in the highest portion of the protrusion. Fresh hemor- 
rhage was observed at this site. The tumor blended with the surrounding tissue 
without definite limit. 

Impression : “Large ulcerating carcinoma Type IV of the posterior waU of the body. 
Diffuse atrophic gastritis.” 

A repetition of the x-ray examination by (F. E. T.) reported that “peristaltic 
wave progressed the entire length of the lesser curvature and through that portion of 
the greater curvature below a rounded filling defect which protruded into the pos- 
terior wall of the stomach above the level of the angle. The rugae of the upper por- 
tion of the stomach are completely destro 3 '^ed and replaced by a large polypoid mass. 
The presence of an infiltrating carcinoma is likely and the question of the relationship 
of atrophic gastritis as a processor to carcinoma is considered. 

The patient continued to complain of burning epigastric pain consistently relieved 
by the ingestion of alkalis. At operation tlie stomach was found to be redundant; 
palpation revealed large coarse palpillomatous folds of the mucosa, no definite hard 
masses and no metastases to the liver could be detected. Partial resection was 
carried out. The patient died of peritonitis. The pathologic findings have already 
been described. 

Case 2. White, male, aged 59, was admitted to the service of Dr. H. P. Jenkins at 
the Billings Hospital November 19, 1945, with a history of bouts of mid-epigastric 
pain for 35 years. Partaking of food produced, while abstention prevented this 
distress. From 1930 to 1945 the attacks were mild and infrequent but in November, 
J.945, the patient noted severe mid-epigastric pain one half hours after meals, 15 to 
20 minutes in duration, associated with severe vomiting. Physical examination was 
non-contributory except for epigastric tenderness. The urine was normal; the blood 
counts were within normal limits; the blood sugar was 79 mg. per cent; the plasma 
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protein 7,45 gm. per cent; and the gastric free acidity 106 clinical tinits (histamine). 
Stool examination revealed 3 plus occult blood by the benzidine test, 

X~ray exanunation (P. C. H,) November 9, 1945, repeated November 19, demon- 
strated a small penetrating ulcer of the lesser curvature with an extensive irregular 
filling defect along the greater curvature thought to be due to a soft polypoid carci- 
noma rather than edema, 

Gastroscopically (S, N, M., November 21 and December 4, 1945) the gastric folds 
presented an unusual appearance, being regularly enlarged and approaching the 
diameter of a little finger. The mucosa was edematous, and hyperemic; the picture 
in its entirety resembled the surface of the cerebrum. Numerous fold crests con- 
tamed small whitish erosions covered with grey purulent exudate. The marked 
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prominence of the folds extended to the cardia. This was interpreted as a diffuse 
giant hypertrophic gastritis. 

At the third x-ray examination (P, C. H,, November 29, 1945), tlie findings were 
similar although the previously observed lesser cur%^ature lesion was smaller and, in 
addition, a deformitj' of the duodenum was found. At the fourth x-ray examination 
(P. C. H,, December i, 1945) the softness and widespread distribution of the gastric 
folds were thought to argue against the former idea of neoplasm and for hj^icrtrophic 
gastritis. The apical deformit}^ of the duodenal bulb persisted. 

On December 3rd the patient spontaneusly developed thrombosis of the left 
saphenous vein whidi responded favorabl 5 ^ to venous ligation December 7 th . Plasma 
protein determinations at Uiis time revealed an unusually low level but clinically 
li\crc was little evidence of sud) a decrease. 

Table 1 shows the change in plasma protein from November 19, 1945, to February 
9, 1946. 
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It was postulated that the plasma loss conceivably occurred through the unusual 
gastric mucosa much in tlie same manner that serum is lost from the denuded surface 
of an extensive burn. In view of this thought and the continuation of the patient’s 
symptoms exploratory laparotomy was performed by Dr. H. P. Jenkins on December 
27, 1945. At operation “tlie stomach was enlarged, and unusually soft and 

velvety throughout. An area of thickening was plapated in the anterior wall of the 
pylorus while the entire pylorus was diffusely indurated”. An unex-pected complica- 
tion consisted of a herniation of a large part of the jejunum through a window in the 
mesentery of the midportion of the small bowel. The hernia was reduced and a total 
gastrectomy was carried out because of the extensive gastric involement. Recovery 
was uneventful; the patient was ambulatory tliree days after operation; the plasma 
proteins returned to a normal level and the patient has had no significant complaints 
since operation. 

The gross specimen consisted of tlie entire stomach measuring 14 cm. along the 
lesser curvature and 45 cm. along tlie greater curvature, appearing grossly larger 
than usual. The gross findings have been previously described. 

The histologic sections showed moderate to marked thickening of the muscularis. 
The mucosa was tlirown-up into tightly packed fimger-like rugae, measuring from 
0.5 to 1.5 cm. in height. The cores of most rugae were composed of extensions from 
the muscularis mucosae and prolongations of the submucosa which had undergone 
considerable fibroplasia. Throughout tlie cellular detail was similar, being char- 
acterized by tightly packed, hypertrophied glands. The glands were greatly elon- 
gated, but ivere lined mainly by normal appearing cells. The cells lining the fovea 
contained large amounts of mucus and mucus formed glacial masses between the 
rugae, dilating the mouths of the glands into tortuous patterns. Many of tlie 
mucous cells were of goblet or colonic type. Li places, columnar or cuboidal mucous 
cells were seen, deep in the mucosa and even forming dilated cystic spaces in tlie 
submucosa. These spaces contained mucous and cellular debris. These changes 
were most noticeable in the antral areas where marked focal hypertrophy of the Brun- 
ner glands was also present. 

Throughfout the gastric wall and even in the muscularis propria were many lympho- 
cytes, eosinophils, some plasma cells, and occasional Russell’s bodies. Lymphocytic 
follicles were abundant. 

Case 3. White, male, aged 41, was admitted to the service of Dr. W. E. Adams 
because of gnawing epigastric discomfort relieved by food, a sensation of fulness 
relieved by eructation, and a recent weight loss of about ten pounds. The gastric 
free acidity was 20 units. X-ray examination of the stomach was reported as show- 
ing a completely irregular polypoid protrusion of tlie body of the stomach with stiffen- 
ing of the posterior wall. No definite crater was seen but tliere were many more or 
less constant collections of barium between the elevations of the mucosa. The roent- 
genologic interpretation was multiple polyps and almost certainly polypoid carci- 
noma. GastroscopicaUy the pyloric channel was clearly visualized. There was 
marked enlargement and prominence of all the gastric folds with unusual regularity 
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in their size, shape and appearance. The folds appeared to be uniformly thickened 
as if infiltrated by some neoplastic process extending to the cardia. No surface 
ulceration was detected; the entire mucosa was hyperemic dull red and finely nodular. 
The marked regularity in the size and shape and appearance of the thickened and 
enlarged folds was noteworthy. 

At operation Dr. W. E. Adams found the stomach quite enlarged, the serosal 
vessels prominent and the wall markedly thickened throughout due to soft movable 
tissue in its luminal surface, except along the lesser curvature where it was quite 
firm. Enlarged lymph nodes showed only lymphoid hyperplasia in frozen section. 
Total gastrectomy was followed by an uneventful recover}^ The gross appearance 
has been already detailed. 

Along the lesser curvature of the gastric wall where the mucosa was grossly noted 
to be firm and fixed to the underlying structures, two ulcers were detected. One 
was a comparatively small superficial healing erosion which had become lined by 
simple columnar epithelium. In its floor considerable inflammatory reaction was 
present. The larger ulcer occupied the valley between two vtxy tall rugae, and was 
almost concealed by overhanging hypertrophied mucosal folds. The floor lay well 
below the level of the muscularis mucosae which was missing. It was composed of 
granulation tissue bathed with pus. Lying in the floor was a large thrombosed artery, 
which had lost by erosion the superficial portion of its wall. In the vicinity of the 
larger ulcer the submucosa was fibrotic, heavily invaded by inflammatoiy cells. 
Plasma cells and eosinophils were numerous and tymphocy tic follicles were especially 
prominent. Other arteries, possibly branches of the eroded arteiy, showed pro- 
liferative intimal thickening. The principal histological findings have been pre- 
viously related. 

Case 4. F. B., white, male, aged 35. The patient entered the CImics June, 1938, 
with a history of non-specific ulcerative colitis in 1926 and with healing in 1928. 
For six months prior to admission, he complained to a vague “hollow burning ache” 
in the upper abdomen not relieved by alkalis. During this period he also noted the 
gradual onset of peripheral edema which did not disappear on bed rest. The physical 
findings were essentially normal with the exception of the peripheral edema. 

Laborator}'^ findings. Blood and urine analyses were within normal limits; the 
total plasma proteins were 4.98 with an A/G ratio of 1 .74; gastric analysis revealed 10 
clinical units of free acid with histamine stimulation. 

X-ray examination (F. E, T., June 28, 1938). “Immediately below the cardiac 
orifice the stomach appeared narrow and the rugae almost completely destroyed. 
This appearance involved almost tlie entire body of the stomach. Wlien the stom- 
ach was filled complete narrowing in the mid-portion was spectacularly shown, but 
instead of having the usual stiffness present in most carcinomas, the stomadi ap- 
peared to be somewhat soft and pliable. Peristalsis did not pass tli rough tlie body of 
the stomadi but was quite active in Uie distal 5-6 cm. of the antrum. The impression 
of a soft infiltrating carcinoma involving the entire stomach except for a small amount 
of Uic extreme upper portion of the cardia and the distal portion of the antrum was 
obtained.” 
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Gastroscopy (June 28, 1939, R. S.) — “Outspoken changes were seen in the greater 
curvature, anterior wall and lesser curvature of the body. A huge tumor of a 
peculiar structure was noted. It consisted of many spongy nodules and folds sepa- 
rated from one another by small dark creases. Many pits and dark depressions were 
observed and it was impossible to tell whether or not they were small ulcerations. A 
rather sharp limitation toward approximately normal mucosa was found only at the 
upper edge of the lesser curvature but even at that point, there was no abrupt wall. 
At the greater curvature all the folds appeared to be infiltrated, dark red and nodular 
and the tumor seemed to infiltrate diffusely. 

Impression: Although carcinoma is the most likely diagnosis the spongy soft 
appearance of the tumor is unusual. The nodular stiff folds of the greater curvature 
resembled a case of lymphoblastoma.” 

The patient died in April, 1939, from a riding embolus of the aortic bifurcation. 

The preserved stomach® was definitely enlarged. The mucosal folds resembling 
convolutions of tlie cerebrum, were more numerous and of greater size than seen in the 
usual stomach, and extended from the cardia into the antrum three to five centimeters 
from the pyloric sphincter. 

The microscopic sections revealed obvious tliickening of the mucosa, but little 
increased thickness of the muscular coats. The increase in epithelial thickness re- 
sulted from elongation and h)T3ertrophy of the mucous portion of the glands. In 
many portions the entire gland was converted into a simple mucous crypt. In other 
regions acid-secreting and pepsinogenic cells persist in short segments in the basal 
portion of the glands. This was true both in the pyloric antrum and in the body of 
the stomach. Where the basal portions of the glands were preserved in the latter 
region parietal cells were scanty. Cystic transformations of the mucous glands were 
numerous with marked deformation of the adjacent non-cystic glands. Many 
glandular lumina were filled with retained secretions, and others contained e.xudate. 
Focal interstitial reactions consisted chiefly of plasma cells and there were regions 
where large hyaline inclusions filled greatly altered plasma cells (Russell’s bodies). 
It is notewordiy that these changes while present in multiple sections of the pylorus 
and body, were absent in sections close to the cardiac orifice. Here the glands had a 
more normal structure. 

Case 5. A thirty three year old house wife had been followed in the clinic for 5 
years with two deliveries, a ruptured appendix complicated by a subdiaphragmatic 
abscess, varicose veins and schizophrenia which had been treated with shock therapy. 
On April 15, 1943, she was seen with complaints of right upper quadrant pain, sharp 
or aching in character, brought on by taking food, post prandial distention, nausea 
and occasional vomiting. Epidodes of jaundice, pruritis and intermittent clay colored 
stools had been noted during the past 12 years. Physical examination was normal 
except for marked tenderness in the right upper quadrant. No abdominal masses 
were palpated. 

The laboratory findings disclosed; normal urinalysis; red blood cells, 3,760,000 per 

* Kindness of Dr. Libby Pulsifer, Rochester, New York. 
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cm.; hemoglobin 1L5 gra.; white blood cells, 7,250 per cm. and the differential normal 
while the histamine test showed no free acid in eight samples. A diagnosis of gastric 
pol 3 rposis was made by x-ray. A pre\dous gastric x-ray March 31, 1939, was reported 
as suggestive of gastric polyps. Gastroscopic examination (J. B. K.) demonstrated 
a normal pylorus and pyloric activity. Most striking were the numerous polyps seen 
from the angulus to the cardia, literall}'^ ‘^peppering’’ the gastric mucosa everyu’^here. 
The surfaces of the polyps were smooth and covered with adherent patches of mucus. 
No evidence of malignant change was detected but the gastric mucosa everj^v^here 
was thinned and greyish pink, and numerous blood vessels were seen; on the posterior 
wall at depth II numerous small hemorrhages were noted. 

At operation on April 1, 1943, Dr. W. E. Adams found the abdominal viscera, 
except the stomach normal. In the mid-portion of the stomach numerous polypi 
were palpable. A mid-portion partial gastrectomy was done, leaving only a sleeve 
of cardia and pyloric antrum for anastomosis. Visual and manual inspection of the 
remaining stomach revealed no polyps. 

The gross and histologic findings have been previously recorded. 

The patient was seen three months after discharge and in May, 1945, each time 
without gastric complaints, and maintaining weight, eating well. 

Case 6 (75). H. B., white, female, aged 49 years. The patient entered the Clinics 
in October, 1939, with a 10 year history of epigastric burning and belching partially * 
relieved by alkalis and bland diet. The family history was pertinent in that a sister 
had been operated on for benign gastric polyposis 27 years before, at the age of 24, 
and the mother had died of a colon malignancy. The physical examination was non- 
contributory. Free HCi was present in the gastric fluid. There was no occult blood 
in the stools. Blood and urine studies were normal. 

X-ray examination of the stomach at the Ford Hospital in September, 1939, re- 
vealed an irregularity of the lesser curvature. Gastroscop}'' at that institution re- 
vealed a ‘^mucosa thro^Mi into heav>’’ folds presentmg a dark red appearance with 
several heaped up apparently polypoid areas without evidence of bleeding or ulcera- 
tion. This occupied a portion of tlie cardiac end of the stomach. 

Gastroscopically (October 13, 1939, R. S.) *‘Some folds of tlie greater cur\'aturc 
and the posterior wall were only 2-4 cm. in length, branching but completely stiff, 
beady and nodular. In the cardiac portion a huge fold like protrusion was observed, 
entirely stiff and infiltrated with many nodes on its surface, hemorrhages in its mucosa 
and a tendency to bleed easily. The impression of severe hj^Dcrtrophic hemorrhagic 
gastritis was gained and reexammation was advised. 

At the second gastroscopy (R. S., November 15th) “The beady stiff folds of tlie 
anterior wall were well seen and the tumor like protrusion of tlie cardia was visualized. 
There were no sharp limiting edges of this stiff protrusion, which contained irregular 
nodes and one hemorrhage. No ulceration was present. Tumor forming gastritis 
was UiQught likely with carcinoma second possibility.” 

On November 29th “Tlic tumor like prominence of tlie upper posterior wall was 
again noted with no essential change.” 
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At operation on November 30th, by Dr. Brunschwig, the mucosa of the fundic 
portion was found to be extremely hypertrophic, thrown up into numerous great 
folds, which resembled gross papillomatous structures. In two or three places 
there were true papillomata with narrow stalks and cauliflower-like tops. These 
varied in size from pea to marble. The stalks of these papillomata were extremely 
friable. The papillomata were removed and a segment of gastric mucosa in the 
region of the marked hypertrophy excised for study. Histologically the papillomata 
proved to be hyperplastic rather than adenomatous and associated with a hyper- 
trophic (severe) gastritis. 

The gross features were, similar to those of the stomach of Case 5, while the micro- 
scopic findings were like those of the hypertrophied folds of Cases 1 and 2. The 
main point of difference between these hyperplastic polyps and the redundant folds 
of Cases 1 and 2 was the greater abundance of exudate interstitially and in the glands 
of former. 

An x-ray examination April 11, 1940, again showed the unusually large rather 
soft folds in the body. There was a persistent collection of barium along the greater 
curvature which looked like crater although tlie possibility of barium caught between 
the folds was considered. No polyps could be demonstrated. 

At tlie fourth gastroscopy March 11, 1940 (R. S.) “The folds of the posterior 
wall of the mid-portion were definitely swollen and partly covered by small granules. 

• The upper part of the posterior wall were swollen, but not stiff (not appearing tumor 
like) — slight bleeding was present. No scars were seen.” 
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THE EFFECT OF VAGOTOMY ON GASTRIC FUNCTION 

Stewart Wolt * M.D,, and William DeWitt Andrus, M.D.' 

INTRODUCTION 

It has been suggested as the result of previous work (1) that the vagus nerve 
may be implicated in the mechanism of production of a potentially destructive 
condition in the stomach of man. This state is characterized by hyperemia, 
hypermotility and hypersecretion of acid, and associated with fragility of the 
membrane and a lowering of pain threshold. In fact, in 1924 Stahnke (2) 
in cats, and later Manning, Hall and Banting in dogs, were able, by prolonged 
vagus stimulation, experimentally to induce peptic ulceration (3). The above 
body of evidence led to the development of the surgical procedure of bilateral 
supradiaphragmatic section of the vagus nerves in man as a therapeutic device 
in peptic ulcer. Thus far, eighteen months after the introduction of the 
procedure by Dragstedt (4), the clinical results appear to be satisfactory. 
As reported b}'' numerous investigators (5, 6, 7) vagotomy is followed by a 
prolonged reduction in acid secretion and motility in the stomach, alleviation 
of symptoms, and in most cases healing of the ulcer. 

Opportunity has recently been afforded to study experimentally an individual 
without peptic ulcer who was subjected to gastrostomy followed by bilateral 
section of vagus nerves incident to an attempt at removal of a carcinoma of 
tlic esophagus at the level of the aortic arch. Observations were made on the 
stomadi of this subject before and after section of the vagus nerves. It was 
necessary to accomplish direct examination of the gastric mucosa with a Brown- 
Buerger cystoscope because the gastrostomy opening was only 1 cm. in dia- 
meter. Other\\nse data concerning gastric function were obtained after the 
manner previously reported (1). 

The subject was a 58 year old skilled laborer of German extraction. He was 
a polite, soft spoken indmdual, with, a slightly suspicious attitude. Married 
at the age of 38 he had lived the quiet life of a conserv^ative family man. He 
had 2 children, one of whom died in early childhood of pneumonia. Of recent 
years his wife had apparently tired of the quiet sober existence of their house- 
hold and had sought the company of other men. He had discovered her in- 
fidelity, however, only when she deserted him a month prior to his admission 
to the hospital. This coincided approximately with the onset of his esophageal 
symptoms. He noted progressive difficulty in swallowing associated with 
listlcssncss, despondency, anorexia, weight loss and difficulty in concentration. 

•Honicimer Tcllow in Medicine. 
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In the hospital, after the diagnosis of carcinoma of the esophagus was estab- 
lished, a Classman gastrostomy was performed preliminary to the attempted 
removal of the esophageal neoplasm. 

OBSERVATIONS BEFORE VAGOTOMY 

Isl Obsenation. The stoma, midway between the umbilicus and xiphoid 
and slightly to the left of the midline, was entered with a cystoscope. The 
membrane appeared moderately pale (45 Tallquist units) and the rugae not 
remarkable. 

The pattern of motor activity was normal. Gastric juice obtained through- 
out a 2 hour period amounted to 52 cc. It was bile stained, extremely viscous, 

, contained no free acid and only 15 units of total acid. . 

Sensory Examination. Tactile stimulation with a blunt glass rod was not 
felt. 

Temperature. Water was quickly introduced into the stoma through a tube 
with a 1 mm. lumen and a 2 mm. wall. When 10 cc. of water at 40° C. was 
introduced, a sensation of warmth was felt, just below and slightly to the left 
of tlie umbilical region \vithin 7 seconds. Fifteen cc. of water at 13|°C. was 
felt as cool in the same area within 15 seconds. 

Pressure. Using a blunt glass rod 5 mm. in diameter, the patient was able 
to recognize a sensation of pressure and approximately localize it when a pres- 
sure of approximately 40 gm./sq. cm. was exerted. 

Pain. Pressure of 125 gm./sq. cm. with the blunt glass rod induced a slight 
aching pain. WTien this pressure was sustained for 30 seconds nausea ensued 
with associated salivation. Removal of. the glass rod resulted in prompt dis- 
appearance of the pain, but nausea persisted for 30 seconds thereafter. 

2nd Observation. At the time of the second experimental period 2 days 
after the first, the patient’s appearance and behavior were essentially as before. 
He was polite and cooperative but appeared grave and taciturn. The mucous 
membrane was examined as before and found to be 50 on the scale, somewhat 
redder than at the time of the previous experiment. Eight and one-half cc. 
of viscous, white gastric juice were obtained with a free acid of 0 and total acid 
of 10. Wliile the membrane was under observation a discussion of the sub- 
ject’s illness was entered upon. He said that he had been frightened and de- 
pressed about his illness and was not particularly optimistic for the future. 
The topic was then switched to his wife who had recently deserted him, after 
20 years of married life. He said that he still loved her, that they had been 
happy but that he did not make enough money for her and that her economic 
demands had become greater and greater in recent years. He spoke of this and 
of her infidelity in a quiet monotonous voice. His feelings were obviously 
those of dejection and defeat. The gastric mucosa became paler, or less than 
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40 on the scale. During the 45 minutes of discussion, 22 cc. of gastric juice 
were removed which yielded free acid of 0 and total of 10 units. Bile appeared 
in the specimens but no nausea was noted. Much less motor activity occurred 
at this time than on the previous experimental day. 

Following the interview an experiment with prostigmine bromide, was 
carried out. It is noteworthy that gastric hyperemia of moderate degree asso- 
ciated with accelerated motor activity occurred following injection of the drug 
although there was stiU no detectable change in acid secretion. 

3rd Observation, On coming to the laboratory for the third time and still 
prior to vagotomy a marked change in the appearance and manner of the sub- 
ject was noted. He was less taciturn and reserved. His face was red and he 
appeared somewhat exasperated and irritable. He complained of stifiness 
and back pain ever since the previous experiment and confessed that he was 
angry at having to come down to the laboratory again in view of the apparent 
delay occasioned in his operation. 

His stomach was examined and found to be much more hyperemic and 
engorged than before, about 70 on the scale. He was more voluble and talk- 
ative. Asked about his concern regarding his condition, he said that he was 
reminded of the first doctor whom he had consulted for difficulty in swallowing. 
The latter had focused his attention on the stomach much to the annoyance of 
the patient. was so dumb; I told him it wasnT in my stomach, because 
I knew I couldn’t swallow right. He made me waste four weeks fooling 
around”. On this occasion there occurred much more spontaneous motor 
activity in the stomach but acidity values were approximately the same as 
before — ^free acid 0 and total acid 15. The mucous membrane was so turgid, 
however, that the minor traumata incident to the instrumentation with the 
cystoscopc caused bleeding. 

Comment: The subject’s dominant mood during this interview was anger 
coupled with hostility and strong feelings of frustration. His stomach dis- 
played the picture of hyperactivity so characteristically found in the subject, 
Tom, during situational conflicts productive of aggressive attitudes (1). 

OBSERVATIONS POLLOWING VAGOTOIIV 

Following operation the patient’s convalescence was uneventful. The 
attempt to remove the esophageal tumor had been unsuccessful but bilateral 
vagotomy was accomplished. The patient was not dissuaded from his belief 
that his operation had been a success and that he would soon be able to cat 
normally. His attitude and bearing were noticeably more cheerful and op- 
timistic tlian before, 

Jsi Observation^ 17 Days After Vagotomy, The cystoscope w^as introduced 
as before. The membrane appeared pale, 40 on the scale, and the rugae seemed 
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thinner than on any of the examinations prior to vagotomy. During this and 
two subsequent experimental periods lasting 2 hours each, 19 and 21 days 
following vagotomy, no spontaneous waves of forceful gastric contractions were 
recorded. On this first occasion 45 cc. of gastric juice containing food rem- 
nants and fat globules were recovered despite the subject’s not having received 
a feeding for 13 hours prior to examination. The fluid was brownish in color 
and had a fetid odor. Free acid measured 0 and total acid 25. 

Sensory Examination. Tests for touch and temperature, pressure sensation 
and pain yielded results essentially similar to those reported in experiments 
done before vagotomy. As before, sustained painful pressure on the stomach 
with a glass rod resulted in nausea. 

2nd Observation. The patient had been fed four hours prior to the second 
experimental period following vagotomy. Ninety cc. of liquid gruel was re- 
covered containing recognizable food particles and fat globules. The mucosa 
was examined and the color found to be 55, considerably redder than at the 
time of his previous examination . Prostigmine bromide was then administered 
as before. The membrane became slightly redder, 60, one hour after injection 
of the prostigmine and slight motor activity was induced. The rugae thickened 
slightly but did not appear significantly engorged. 

Comment: It would appear that prostigmine while primarily a potentiator 
of the effects of acetylcholine, also exerts by itself some slight acetylcholine-like 
action. Such an action has already been recognized in the skeletal muscle by 
Riker and Wescoe (8). 

3rd Observation. On the third experimental occasion following vagotomy 
the patient’s stomach contained fluid similar to that on the first occasion. 
Free acid was 0 and total 15. The membrane was pale, 40, and the folds 
appeared especially thin. After the baseline observations had been made an 
attempt was made, as before, to induce anger and resentment in the subject by 
discussion of the doctor who had failed to diagnose his condition when he first 
consulted him. As on the occasion prior to vagotomy he appeared to become 
significantly angered with flushing of the face, loud voice and aggressive 
gestures. “I only went to him because he is around the corner. He said the 
lining was off my stomach and gave me some stuff that made me feel lousy .... 
Last winter I had some crushed toes. He messed them up, too. He charged 
me enough~88.00 a treatment. I’ll tell him off.” During this outburst the 
patient’s stomach was continuously under observation through the cystoscope 
but despite the redness of his face, there occurred no detectable change in the 
appearance of his gastric mucosa. 

Comment: Failure of the stomach to become engorged during such a state 
does not necessarily implicate the vagus as a route by which impulses respon- 
sible for gastric hyperfunction occurring in response to situational threats 
reach the stomach. The evidence is highly suggestive, however, especially 
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when considered in company with the clinical results of the treatment of peptic 
ulcer by vagotomy. 


SUMMARY 

In experiments on a second subject with a gastric fistula certain findings 
previously observed in Tom (1) have been confirmed. The first series of ob- 
servations was carried out prior to bilateral section of the vagus nerves. These 
were followed by a similar series after vagotomy. With regard to the sen- 
sibility of the stomach, it was found that tactile stimuli were not felt, 
but pressure and pain sensations could be elicited by appropriate stimulation 
of the stomach with a blunt glass rod. WTien such painful stimuli were pro- 
longed, nausea ensued. The gastric mucosa was also found sensitive to heat 
and cold stimuli. The sensibility of the stomach, as determined by these 
tests, was not altered by vagotomy. 

The relative redness of the gastric mucosa changed from time to time and 
these changes in color were paralleled by changes in turgidity of the membrane. 
Vigorous motor activity regularly accompanied h 3 ^eremia in this subject’s 
stomach as in Tom’s. Acid production in this subject appeared to be impaired, 
however, and a high acidity was not found in company with hyperemia. 
Following vagotomy the membrane was usually pale and no spontaneous motor 
activity was recorded. Mild hyperemia and engorgement of the mucosa 
follomng ingestion of a meal was observed, however, after vagotomy. Injec- 
tion of prostigmine prior to vagotomy resulted in marked acceleration of motor 
activity and hyperemia of the mucosa without increase acid secretion. After 
vagotomy these effects were slight but still observable. 

This subject’s dominant mood was depressive and, as in the case of Tom, 
it was found that discussion of depressing topics resulted in a pallor of the 
mucosa with diminution of motor activity. It was possible, however, with 
reference to appropriate topics, to induce feelings of anger and resentment in 
the subject. These feelings were associated prior to vagotomy, vnth gastric 
hyperemia, engorgement and hypermotility, but, as \nth other stimuli, no 
increased acidity. After vagotomy, although anger and resentment were 
successful!}' aroused, no observ'able changes in gastric function occurred. 

CONCLUSIONS 

1. Certain inferences reported in earlier studies regarding the sensibility of 
the normal human stomach have been confirmed, 

2. Other inferences regarding the association of gastric function with life 
situation and emotional state have also been confirmed. 

3. Pallor and hypomotility of the stomach were obscr\'cd 3 weeks after 
bilateral section of the vagus ncrecs. 

4. Afferent fibres subscnnng pressure sensation, heat and cold, pain and 
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nausea are not interrupted when both vagus nerves are sectioned above the 
diaphragm. 

5. The vagi are not essential to the occurrence of gastric hyperemia which 
follows the ingestion of a meal. 

6. Evidence has been adduced which indicates that the vagus nerves carry 
the efferent impulses concerned in the production of gastric hyperfunction in 
reaction to certain threatening life situations. 
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THE RATE OF HEALING OF GASTRIC ULCERS^** 

H. Marvin Pollard, M.B., Wiluam H. Bachrach, M.B., and Malcolm: Block, M.D. 

INTRODUCTION 

Cummins, Grossman and Ivy (1) reviewed the literature on the rate of heal- 
ing of peptic ulcer and concluded that there was a paucity of clinical studies 
of this important phase of the ulcer problem. The authors then presented 
observations in their own series of sixty-three duodenal and six gastric ulcers. 
The average healing time as judged by disappearance of the craters on x-ray 
examination was thirty-seven days for duodenal and forty-two days for gastric 
ulcer. No correlation was found between the healing time and the size of 
the craters, age, recurrence, or duration of symptoms. 

The above series deals primarily with duodenal ulcers, and includes so few 
gastric ulcers as to render the figure for the average heaUng rate of these lesions 
open to question. For example, it is dear from work in animals that gastric 
ulcers heal on the average more rapidly than ulcers of the upper intestine (2). 
We have examined our records on cases of gastric ulcer in an effort to obtain 
a more reliable estimate of the rate of healing than has hitherto been available. 

MATERIAL AND BINDINGS 

One hundred consecutive “tests of healing” of gastric ulcers were collected 
from the case records of the University of Michigan Hospital. The cases 
were classified into three groups. 

(1) Sixteen persons were treated as out-patients; the time of the first follow- 
up x-ray varied from twenty to sixty-three days after the beginning of treat- 
ment, so only a very crude estimate of the time of disappearance of the ulcer 
in these cases can be made. In eight cases, a foUow-up was obtained within 
thirty-five days; five were found to be healed, the earliest being healed at 
twenty-seven days. Of the remaining three cases, two were not yet healed at 
fifty-two days and one hundred and eleven days respectively and in the third 
no further follow-up was obtained, so in these latter three cases there is no 
proof that the lesion was benign. 

If wc extend the dieckup interval on these out-patients to forty-five days, 
we find that eleven patients are included, of whom eight were healed; the same 
three patients as noted above comprise tlie unhealed cases. In summar>" then, 
it appears that remission of a gastric ulcer may be obtained with out-patient 
treatment sometime \sathin four or five weeks. 

» From the Department of Internal Medicine, Univer^ty Hospital, Univcrsilv of Michigan, Ann 
Arbor, ^^ichigan. 
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(2) Fifty-one patients were treated in the hospital and were either discharged 
when the follow-up x-ray showed reduction in size, but not disappearance, of 
the ulcer, or were operated upon because the lesion did not regress. 

In the ten patients operated upon immediately following the “test of healing” 
a benign ulcer was found. Six discharged patients returned later for surgery 
and proved to have benign lesions, making a total of sixteen cases that came to 
surgery. 

In twenty-two cases the lesion was found to be healed on a subsequent follow- 
up in the out-patient department. In thirteen cases the ulcers were not known 
to have healed and were, therefore, not proven benign. Thus, tliere were 
thirty-eight benign gastric ulcers which failed to heal under hospital treatment 
in a period ranging from eight to forty days, or an average of twenty-three days. 

(3) Thirty-three patients were treated in the hospital until a negative x-ray 
was obtained. The period of treatment up to the time of x-ray evidence of 
disappearance of the lesion ranged from ten to fifty days, or an average of 
twenty-five da)^s. A comparison of this group with the thirty-eight hospital- 

^ treated cases reasonably shown to be benign appears to indicate that patients 
with gastric ulcer, treated in a hospital for four weeks, have about a forty-five 
per cent chance of being healed sometime within that period. 

We then went further back in the records to obtain additional cases of gastric 
ulcer healing before discharge from the hospital. A total of forty-six healing 
episodes in forty-three patients was tabulated and analyzed to determine what 
factors, if any, affected the rate of healing within this group. We could find 
no significant eft'ect in relation to 1) sex, 2) age, 3) time since the first onset of 
ulcer symptoms, 4) number of previous recurrences, 5) type of treatment, 6) 
presence of associated duodenal ulcer or deformity, 7) maximal acidity after 
histamine, or 8) concomitant cardiovascular disease (hypertension and/or 
arteriosclerosis). 

There was some suggestion that healing was retarded in the presence of 
anemia, but this needs further investigation because our figures may reflect only 
a policy of delaying the x-ray follow-up in patients with signifleant bleeding. 
An apparent delay in healing of the larger lesions also awaits further observa- 
tion, since the size of the ulcer was noted in only seventeen cases. 

The question arises whether there was any difference between the group that 
healed while in the hospital (average twenty-five days) and the group which 
did not heal in a comparable period of time (average twenty-three days of 
hospital treatment to follow-up x-ray). A preliminary survey of the possible 
factors concerned yields only the following information that is possibly sugges- 
tive of a significant difference: Among the thirty-four healed cases in whom a 
histamine gastric analysis was recorded, there were twelve per cent who had 
a maximum acidity of ten units or less; in the unhealed group no patients had 
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a maximal acidity within this low range. Among the healed patients eight per 
cent had a maximal acidity of more than seventy-five units, whereas in the 
thirty-three unhealed patients in whom gastric analyses were done, twenty- 
seven per cent had a maximal acidity of more than seventy-five degrees. The 
average maximal free acidity in the group of healed patients was thirty-nine 
degrees as compared with fifty-five in the unhealed group. It must be empha- 
sized that these figures were taken from routine fractional analyses done on 
the hospital wards. 

An examination of the material presented strengthens our conviction that 
any useful average figure for the healing of gastric ulcers will be obtainable 
only by a planned study designed to follow carefully the progress of the ulcer 
so that the actual time of disappearance of the lesion may be known within 
one or two days. Such an investigation is now in progress. 
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SYNDROME OF NON TROPICAL SPRUE WITH HITHERTO 
UNDESCRIBED LESIONS OF THE INTESTINE 

Joseph Schein, M.D.^ 

From the Laboratories of The Mount Sinai Hospital, Department of Pathology, New York, N. V, 

INTRODUCTION 

Because, traditionally, pathologists have been trained to think largely in 
anatomical terms, those investigating sprue in the early years of this century 
paid attention mainly to those cases showing atrophic and ulcerative intestinal 
changes. Nevertheless, it became apparent, as time passed, that there existed 
no generally valid correlation between the morphologic findings and the clinical 
picture as observed in the tropics. As physicians grew more aware of the con- 
dition, the tropical syndrome proved to be somewhat different from that ob- 
served in the temperate zones, where it became increasingly more possible to 
establish a definite cause for the patients’ illness at necropsy. However, there 
are many cases diagnosed as non-tropical sprue, in which no lesions are found 
at post-mortem examination. 

The purpose of this report is to call attention to the fact that, under favorable 
circumstances, it is sometimes possible to find a microscopic anatomic basis 
for those cases of “idiopathic” sprue where no gross lesions, obviously capable 
of interfering with intestinal resorption, can be found at the autopsy table. 
Naturally I exclude now the well-known t)Tpes of sprue syndrome secondary to 
abdominal Hodgkin’s, tuberculosis (36), or other disease of the lymph-nodes 
and, indeed, all diseases in which there is interference with the pathways for 
absorption from the gut, either at the mucosal surfaces or in the lymph channels 
or portal radicles. The morbid anatomical changes could therefore range 
from extensive atrophy of the small intestine, or even in rare cases of extensive 
resection of the small bowel, from simple absence of adequate absorbing surface 
to the more obvious mechanical factors such as are mentioned above. With 
simple atrophy tliere will have to be some doubt, because of a suspicion that 
the changes observed might be due simply to post-mortem change or to chronic 
wasting disease. 

If, on going through the literature on sprue, one limits oneself to a study of 
those cases in which there was no obvious lesion, then one is left with cases in 
which only small microscopic changes were found that were inconstant, and, 
in some instances, not convincing. In many, no alterations were noted. 

Actually most of the cases reported were observed in the tropics, and they 
had certain features such as a good response to dietotherapy, or the presence 
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of a macrocytic, hyperchromic tj^e of anemia, or a lack of any tendency to the 
hypocalcemic tetany and osteomalacia which are seen in the non-tropical 
variety. The increased total fat and fatty acid content of the stools constitutes 
a similarity in both conditions, and hence it is fair to make some use of the 
anatomical observations that have been made in the cases of tropical sprue. 

The small-intestinal findings in sprue are logically the chief points of interest. 
Thin (77), and Wethered (88) found atrophic changes in the small intestine 
but the latter viewed these with some well-founded skepticism and thought 
them due mainly to post-mortem changes. Faber (13) and Justi (39) de- 
scribed ulcerations with secondary widespread destruction of the villi. Justi 
reported that the viUus structure was short and swollen, that the free one-half 
of the stroma contained many chronic inflammatory cells, and that the core of 
the villus was filled with very fibriUar cellular connective tissue. Beneke (4) 
however, did not agree with these findings, and felt that marked inflammatory 
changes were not present. Faber, Van Der Scheer, Thaysen (76) and Mackie 
(48) found no such alterations, although the latter spoke of the “withering of 
the villus^^ Manson-Bahr (50) considered the viUi atrophic from proliferation 
of fibrous connective tissue, and thought similar changes were present in the 
submucosa. He reported also that the mucosa was diSusely infiltrated with 
round cells. 

In 1922, Fisher and Von Hecker (18) described sprue in a patient who had 
lived the major part of his life in East Asia and Java where he had had many 
intermittent enteric illnesses over a period of 1 7 years. One attack in 1 902 was 
diagnosed as cholera and another in 1913 as dysentery. During the latter 
attack he had an operation for “perforation of the intestines.” In 1917, he 
had chronic diarrhea without blood or mucus for one year. Follonung a period 
of health for two years he developed the characteristic intestinal picture of 
sprue from which he died two years later. 

The pertinent findings were confined to the alimentary tract. The mucosa of 
the tongue and esophagus \vere somewhat atrophied. Shortly below the be- 
ginning of the esophagus there was a pinhead size mucosal ulceration with 
chronic inflammatory reaction. In both organs there w’ere abundant macro- 
phages in the subcpithelial connective tissue filled with yellow brown pigment. 
This, identified as lipofuscin, w’as especially striking in the musculature of the 
entire small and large intestines, although it w^as likewise present in the stratum 
proprium. The stomach show’ed similar pigmentary^ changes. The small 
intestine showxd not the slightest trace of atrophy, nor was the submucosa 
infiltrated. In tlie mucosa of the low’cr part of the jejunum, and throughout 
the ileum there were small, flat, lentil sized ulcerations going through to the 
longitudinal musculature. In the cecum there were 20 small pinhead-size 
discolored areas in w'hosc vicinity the mucosa w'as perhaps somcw'hat atrophied. 
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In general, the authors considered mucosal and submucosal round cell infil- 
trations to be present in the colon. In this, they differed from Justi, Van Der 
Scheer, Mackie, and Thaysen, The liver was not remarkable. In view of 
the complicated sequence of intestinal ailments extending over many years, I 
think it would be unwise to regard these findings as bearing directly on the 
development of tlie sprue syndrome. The pigment-filled cells may well have 
represented an unusual type of degenerative change secondary to chronic 
enteritis or malnutrition, especially in respect to Vitamin E deficiency. 

In 1924 Manson-Bahr (51), who considered the above an acute case of sprue, 
and felt therefore tliat the mucosal lesions were primary, came to the con- 
clusion that the essential lesion of sprue was an ulceration of the small bowel 
affecting chiefly the lower end of the ileum. He too described pigment (hemo- 
fuscin) in the endothelial leukocytes of the muscularis mucosae. In 1929, 
Mackie and Fairley (48) studied thoroughly 8 cases of sprue, and decided that 
the earliest changes were in the villi where there was infiltration with 
round cells and a degeneration of the epithelial covering. Some congestion 
was noted, but signs of active inflammation or infiltration with pol 3 rmorphonu- 
clear leukocytes were absent. Essentially, they considered the process a de- 
generative and non-inflammatory one, the end stage being a shrunken and 
acellular vfllus. Most of the changes were in the ileum, and, although oc- 
casionally ulcerations without inflammatory reactions were seen, no scars 
were observed. Eventually, though not early, the glands of Lieberkuhn 
underwent degenerative changes. In half their cases, they noted an atrophic 
thinning of the gut wall. They felt that bacterial invasion of the mucous 
and submucous layers was a rather common phenomenon. The liver, as in 
nearly all reports, was decreased in size. These authors admittedly made their 
observations in the hot climate of Bombay where no adequate refrigeration 
facilities were available. Nevertheless, they took confidence in them on the 
basis of a control study on one normal monkey, done under similar circum- 
stances by Mackie (49) in order to rule out post-mortem changes. 

In his comprehensive review on sprue in 1932, Thaysen (76) came to the con- 
clusion that chronic inflammation was as inconstant as ulceration, and stressed 
emphatically his belief that in well-preserved autopsy material no degenerative 
or atrophic changes could be found in the epithelium of the villi outside the 
actual areas of ulceration, whenever present, and that only in the submucosal 
connective tissue could alterations be found. This review included 14 autop- 
sied cases of tropical sprue and 34 cases of non-tropical sprue from the litera- 
ture. But in only 6 of the latter were there autopsy findings to be analyzed, 
and in one of these there was no histologic description of the intestines. The 
small bowel sections showed in 1 case a thin, loose, edematous submucosa, 
a somewhat atrophic mucous membrane, prominent lymphoid follicles, and 



SYNDROME OF NON TROPICAL SPRUE 


441 


considerably enlarged mesenteric nodes, described as highly edematous. In 
1 other case, where there were no significant findings mentioned in the intes- 
tines, mesenteric lymph gland hyperplasia was reported- It is of interest to 
note, however, that this patient suffered from caseous bilateral pulmonary 
tuberculosis- In a third case, the intestines were likemse described as negative, 
but here too, pulmonary tuberculosis was present. This is emphasized because 
the importance of amyloid changes, not uncommon in tuberculosis, for the 
development of a sprue s^mdrome will receive comment later. The fourth 
case showed several acute ulcerations with perforation as well as subacute and 
chronic ulceration with scar formation, but these findings were discounted by 
the original author, Rosendahl, because of the hea\y x-ray treatment the 
patient had undergone for breast tumor. A fifth case revealed no alterations. 
All in all, Thaysen concluded that, because of the variability of the anatomical 
lesion in the sprue syndrome and the long average duration of the disease, the 
changes described were probably secondary to invasion by non-specific micro- 
organisms of relatively low virulence or secondary perhaps to mucosal irritation 
by an abnormally acid intestinal content. 

In 1934, Dunner, Hirschfeld and Geraldy (12) described 2 cases of non- 
tropical sprue in neither of which were there significant intestinal lesions. The 
liver, however, of one of these was characterized as ^^chronic atrophy with 
subacute exacerbations.” 

In 1937, Rosenthal (64) reported 3 cases of non-tropical sprue presenting the 
picture of fatty diarrhea which at autops}'^ showed striking anatomical changes. 
One showed many lentil-sized ulcerations in thcmid-small intestineand a thick- 
ened infiltrated mucosa, with scar formation, in the ileum. The colon, like- 
wise, showed chronic inflammator>^ changes. Essentially similar findings, 
varying in intensit}^ however, from acute perforating ulcerations to chronic 
stenosing scars of the small intestine and pol}T3oid hyperplasia of the large 
intestine were present in the other two. All three, therefore, were cases of 
chronic ulcerating enterocolitis, of undetermined etiology. These were ap- 
parently not studied bacteriologically. In the same j'ear, Fairlej" and ^lackie 
(14) reported 4 cases of the sprue syndrome secondary" to mesenteric lymph- 
adenopathy of various types. Although laparotomy in a patient, later shown 
to have mesenteric Hodgkin's disease, revealed marked distension of the small 
intestinal lymphatics and adherent loops of ileum, an autopsy was made in 
only one other case. Except for h\pcrplastic lymph nodes, there were no 
significant findings in the abdominal cavity. A slight atrophy of the small 
intestine was attributed to the general wasting. Microscopically, some thick- 
ening and increased fibrosis of the submucosal layer of the descending colon 
was present. 

In 1938, Hotz and Rohr (33) found small-intestinal changes in only 1 of 22 
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cases of non-tropical sprue, 'rhese consisted of atrophy and ulcerations, not 
further described. They cited, however, the e.vperience of Uehlingcr (78) who 
in 6 cases of celiac disease, found varying amounts of fat in droplets at the 
domes of the villus tips, indicating that some fat resorption was going on, even 
in the severest cases of Gee-Herter’s disease. Jn the light of present knowledge, 
it may justly be criticized that this group is a very heterogeneous one. Never- 
theless, some of the cases pose problems similar to those in undoubted sprue, 
and therefore this deserves mention. None of the liver findings were re- 
markable. That same year, Glynn and Rosenheim (20), describing a case of 
the sprue syndrome in association with mesenteric chyladencctasis, reported 
atroph}’’ of the small intestinal mucosa and Peyer’s patches, a generally 
thickened serosa, and a duodenum that was characterized as rubbery. This 
bore great resemblance to the classical case ending with a picture of steatorrhea 
that was reported by Whipple (89) in 1907. Besides the well-known re- 
markable findings in the mesenteric lymph nodes, Whipple described the 
mucosal epithelium as normal, the small intestinal villi “enlarged” and the 
submucosa “thick”, the latter two the result of fat deposition and giant-cell 
reaction. Vaux (79) found in a case presenting a similar s3mdrome and asso- 
ciated with similar lymphadenopathy a jejunum in which the villi and the 
lymphatics were markedly dilated, and in which the stroma contained many 
fat-laden macrophages. In a case of sprue with an old gastrojejunostomy a 
complete autopsy by Burgdorf and Barry (8) revealed no intestinal changes. 

In 1939 (25, 26), in discussing the sprue syndrome, Hanes laid 1 ttle stress 
on the morbid anatomy, but mentioned that gastroscopic observations revealed 
definite atrophy in 8 out of 20 cases. He likewise considered the possibility 
that deficient storage by the liver of some factor might produce the picture 
of sprue. In the same year, Jeckeln (38) described the pathologic findings 
in 3 cases of the sprue syndrome. In only one of these were there unequivocal 
changes, a widespread hypertrophy of the reticulum of the intestinal villi, 
a microscopic alteration which could account for the outspoken clinical pic- 
ture. Such changes could fit in with the opinion of Markoff (54) who felt on 
clinical grounds that this disease was secondary to a chronic gastroenteritis. 

A most interesting association of steatorrhea with severe giardial infestation 
was reported in 1940 by McGrath, O’Farrell, and Boland (57) under the 
title of “Giardial Steatorrhea.” They found dilatation and denudation of 
the upper part of the small intestine, with ulceration of the mid-ileum whose 
lumen was somewhat constricted. They state there was no involvement 
of the submucosa layers. The theory of intestinal disturbance due to injury 
to the intrinsic nerve supply, as suggested by Hurst (35), has as yet received 
no convincing anatomic support. Nevertheless, investigation along this 
line might well be profitable. In 1943, Barker (3), reviewing the subject. 
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cited Napier who stressed the oft-found atrophic wasting of the intestinal 
layers. 

Aside from attempts to implicate many other anatomical factors as being 
of pathologic significance, such as primary pancreatic (16,17) or liver disease, 
the parathyroids (66), the adrenal cortex (80, 81, 82, 83, 84, 85, 11, 71), and 
even the constitutional make-up, the intestinal changes in general have naturally 
attracted the most attention, and those above are the salient positive ones 
which can be combed from the extensive but unrevealing literature on this 
subject. Those cases which are labelled non-tropical sprue are essentially 
those, with few and not well-defined clinical differences from the tropical 
variety, which occur among residents of the temperate and northern zones, 
and which, aside from the gross exceptions previously mentioned, show for 
the most part an absence of convincing anatomical changes. Occasionally, 
however, changes are found which may logically be regarded as responsible 
for the sprue syndrome. The following case demonstrates such lesions. 

CASE rei?out: 

This was the second admission of a 15 year old school bo}" to The Mount Sinai 
Hospital. He was first here in November of 1943 with a chief complaint of vomiting, 
abdominal pain, and diarrhea, and an 18 pound weight loss during the preceding 
3 months. His past medical histor}^ was apparently non-contributor}^ except for a 
herniorrhaphy with an uneventful course about one year before. He had been in 
good health until August of 1943, when he suddenly lost appetite, complained of 
Imving a “bad taste in his mouth, and had malaise generally, very much as in 
“grippe.” One week later he began to have very loose bowel movements. The 
stool became persistently grayish-yellow and bulky. He vomited once every 2-3 
days, and brought up much undigested food. These bouts were accompanied by 
midabdominal cramps and pain; occasionally his breath had a fecal odor. He was 
sent to another hospital where he received suUasuxadine, liver and vitamins for one 
month before his admission to the surgical service of The Mount Sinai Hospital. 
His symptoms, however, progressed slowly and of necessity, his dietar}* intake became 
very poor. 

Physical examination revealed that he had a temperature of 100® which was 
present, however, for only one day, asthenia, slight cyanosis of nail beds, and a 
generalized lymphadcnopalhy characterized by slightly enlarged, non-lender, 
movable nodes. He also had a dry, loose skin which was described as being tan, 
“rough” and showing “follicular hyperkeratosis,” (characteristic of vitamin A 
deficiency) without mucosal pigmentation. A tentative diagnosis of incomplete 
intestinal obslniction was made, due probably to diffuse jejuno-ilcitis or lympho- 
sarcoma of the retroperitoneal nodes, or possibly of non-tropical sprue of undc- 
terminetl pathogenesis. 

I'hc hemoglobin was 89%. and the white blood cells 10, 6.^0, witli a differential 
showing 22% polynuclears, and 68% lymphocytes. His red cells were 5,000,000. 
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No sulfa crystals were found in tlie urine. Stools were guaiac negative. There 
was plentiful free acid in the gastric contents. Blood urea nitrogen was 8, blood 
sugar 130, chlorides 610, total protein 4.9 mgm. per cent. The CO 2 was 52.5 volumes 
per cent. The Wassermann reaction was negative. On .\-ray c.vamination the small 
intestines showed distinct puddling of the barium. 'J'hcre was moderate distension, 



Fig. 1 The “Deficiency Pattern” as Seen in Sprue Syndromes Consisting of Marked 
Dilatation, Segmentation and Flocculation or the Barium in the Small Intestine 

as seen in the sprue syndrome, especially of the jejunum. There was evidence of 
possible pressure defect in the third portion of the duodenum without distortion of 
the mucosal pattern. The same was true in the mid-jejunum. Dr. Sussman felt 
there was no evidence for inflammatory disease. It was thought that if sprue were 
not suggested clinically, radiologic findings were consistent with diagnosis of ab- 
dominal lymphosarcoma fFig. 1). 
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A week after admission an explorator>^ laparotomy was done. No abnormality 
was found, except for numerous large soft lymph nodes, some of them measuring as 
much as 3 cm. in diameter. The post-operative course was fairly uneventful and the 
patient was soon transferred to the medical service, where his symptoms of nausea, 
anorexia and vomiting continued. A barium enema done at this time, about 1 
month later, showed that there was general dilatation of the large intestine, and tliat a 
lymphocytosis of 70% with 10,000 white cells was still present. A note by the 
hematologist stated that such a finding was quite common in anorexia ner\^osa. 
The bone marrow also studied at this time was normal. 

Attempts at psychiatric investigation revealed him to be a highly intelligent boy 
with no outward aggressions, who latel}*^ had not had his customary'' affection at 
home. He continued to have occasional periods of abdominal distention and tender- 
ness. A scout film made at this time showed dilated loops of large and small bowel 
with fluid levels. An oral Janney test revealed a flat curve with a fasting sugar of 
60, 100 at the half hour, 90 at the end of the first hour, and 100 at the second and third 
hour. The basal metabolic rate was minus 29 and the sedimentation rate 2 hours 
plus. In an attempt to do another Rehfuss test meal, he was found to have a gastric 
retention of 500 cc. His urine concentrated well at 1024. 

A week after his admission a vitamin A tolerance test was done which revealed 
markedly impaired resorption. He had a fasting level of 51 gamma per 100 cc, 
of serum (normal 80-90), and a fasting level of carotene 18.6 (normal 80-150). 
He continued to eat very poorly all this time and continued to manifest now a diarrhea 
averaging 6 times per day of loose waterj^ stools. His total protein remained low 
(5.1) and so he was transfused with whole blood and infused with continuous glucose 
and saline solution. His hemoglobin continued to remain very high, probably 
secondar)’^ to hemoconcentration ; his stools were yellow-gray, loose and guaiac 
negative. He did not gain any weight. 

Seven weeks after admission he was discharged with a diagnosis of diarrhea and 
vomiting, etiolog}^ unknown, mesenteric lymphadenopathy, etiolog)^ unknown, 
and, possible, anorexia nervosa. Shortly following his discharge, diastase values 
were found to be normal. On the theor}^ that he had some condition that would 
respond to x-ray therapy, possibly mesenteric lymphadenopathy, the patient 
received, on the outside, 6 treatments to the anterior upper abdomen, for a total 
of 525 r. The factors were as follows: 190 k.u., I cu. plus 1 Al, T.S.D. 40 cm., 
75 r ever}’ second day between Januar}’ 12th and Januar>’ 24th, 1944. 

He was next seen in April of 1944. He apparently was not well enough to go to 
sdiool for lie was studying at liome. He now had 2 loose bowel movements per day 
and had gained 5 pounds since })is discharge. He failed to report for his other 
follow-up appointments and was not heard from until July of 1944 wlien he was 
admitted here in an alarming condition. In the interval, that is, for the past four 
months, lie had vomited his food occasionally, about once every few weeks, and had 
had bulky gray stools, but otherwise he was in fairly good condition. Two days 
before lus admission, he complained of malaise and headache, and liis temperature 
was found to be 101 ^ He suddenly began to vomit, was given 4 sulfa tablets. 
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following which he voniilcd a large amount of black fluid. He vomited several 
limes more, on!}’ once copiously. He had 1-2 bowel movements, said to be "non- 
bloody and non-larry.” He was also said to have j)assed dark red urine 1 day before 
admission. 

He was admitted comatose, delirious, di.soricnted, and bleeding from his mouth. 
His tcmjierature was 98, j>ulse 130, blood jjressure 104/60. 'i'here was only slight 
icterus. A large ecchymosis of left frontal bone and upj)cr rib, and some purpura 
of the skin were j^resent. He manifested convulsive jerking of the entire body. 
The pupils were dilated and reacted sluggishly to light. His eyeballs rolled from 
side to side and he e.xhibiled bilateral masseler spasm and champing movements. 
Occasionally he vomited bloody material. The 'I'rousseau test was positive but 
the Chvostek was negative. By rectal e.xamination he was found to have grossly 
bloody stool. There was a generalized spasticit}^ of all e.vtremities, deep hyper- 
refle.xia, and a positive Babinski. The cremasterics were present. 

The admitting impression was that this was a case of sprue with secondarj^ acidosis, 
hypoprothrombinemia, and hypocalcemic tetany. The diagnoses of abdominal 
lymphosarcoma and Whipples’ disease were also entertained. His laboratory^ 
examinations revealed a blood urea N of 20, sugar of 160, CO 2 combining power 22, 
cephalin flocculation 4 plus, total protein 3.9, albumin 2.6 and globulin 1.3, a calcium 
of 5.5, phosphorus of 3, and icteric index of 26. The clotting time was 15 minutes 
and bleeding time more than 20 minutes. The prothrombin index was less than 
3% of normal. The stool had a pH of 6, was grossl}'^ bloody, contained abundant 
fatty acid crystals and moderate numbers of neutral fat globules with Sudan 3 
stain. The urine was loaded with red blood cells. The hemoglobin was 78%. 
The red cells were 4,000,000 and the white blood cells 10,500 with a normal differ- 
ential. His temperature continued to rise precipitously. 

He was given calcium, vitamin K, saline and glucose and whole blood. Ten 
minutes after sulfadiazine was added to an infusion he went into a generalized con- 
vulsion. His condition continued to deteriorate and on the second day he died, 
approximately 11 months after his original complaints. 

Autopsy was performed 2j hours after death. Intestinal sections were taken 
through the unopened as well as opened gut, in order to minimize any injury that 
might occur during ordinary handling. All tissues were immediately fixed in 20% 
formalin. In addition, mesenteric lymph nodes, carotid body, paratliyroids, ab- 
dominal sympathetic ganglia, skin, pancreas, and various portions of the ileum and 
jejunum were fixed in 95% alcohol. Vertebral bone was fixed in Zenker-acetic acid 
fluid. Aside from the usual hematox}din and eosin preparations, the liver and in- 
testines were studied with Masson’s trichrome and Ziehl-Nielsen stains. In addition, 
small intestinal sections were stained for alkaline phosphatase by the Gomori method 
and for amyloid with Congo red, crystal violet, iodine green, and Lugol’s stains. 
Sections were likewise studied with Gram’s stain, as well as in silver-impregnated 
preparations. Toxicologic studies on the liver for arsenic, antimony, and mercury 
were likewise done. Frozen sections of the heart, liver, kidney and intestines were 
made and Sudan 3 and Smith-Dietrich stains carried out. 



SYNDROME OF NON TROPICAL SPRUE 


447 


Tissues were prepared for the study of the distribution and quantit}^ of alkaline 
phosphatase in the hope that one could visualize some changes, since disturbances 
in the phosphor}dation (24) of carbohydrates and fats could reasonably be expected 
to occur. Unfortunately, there is not yet enough control material at the present 
time to evaluate this properly, but it is urged that enzyme studies, particularly of 
phosphatase, and now lipase, be carried out, especiall}'' in those cases where routine 
anatomical examination reveals but little. The possibility of doing this satisfactorily 
is strengthened by the fact that there is reason to believe that phosphatase at least, 
remains stable in the tissues for several days. In a similar way, the cells of the renal 
tubuli contort! should be studied because of the importance of this enzyme in the 
reabsorption of sugar at this site, and as a check on the phosphor^dation process 
elsewhere in the body. It might be valuable also to study the phospholipids. Here, 
however, a much larger control material will be necessar}^ before really significant 
changes can be demonstrated if present. 

Postmortem Examination 

The body was that of a poorly nourished normally developed 15 year old white 
male, in moderate rigor witli moderate lividity, A peculiar sweet, mousy odor ema- 
nated from the body and pervaded the room. The skin was a brownish- tan most 
prominent over the thorax and there was a fairly recent hematoma present sub- 
cutaneously on the left lids and corresponding zygomatic region. The nostrils and 
mouth were filled with coffe-ground regurgitant fluid. There was focal hematoma 
formation of the upper lip. The gums were not remarkable, the teeth in moderately 
good condition. There was no papillary atrophy of the tongue. A 16 cm. old 
midline abdominal surgical scar was present beneath which wire sutures were found. 
In the right lower quadrant a laterally placed diagonal 8 cm. scar of similar age 
pointing toward the inguinal region was likewise present. Each fool was inverted 
and ventraily flexed, resembling pes cavus. 

Abdomen: The panniculus was brownish-yellow and thin. There was recent 
hemorrhage into the recti muscles. There were firm fibrous adhesions to the ab- 
dominal wounds. Serosa lly, in the region of the cecum, and the appendiceal meso- 
colon, there was rather severe recent hemorrhagic effusion. This was likewise 
true generally in the serosal and retroperitoneal tissues. The anterior bladder wall 
connective tissue was likewise severly involved. The stomach was markedly en- 
larged. The small intestine was uniformly dilated to a moderate degree, and was 
more transparent than usual since its dark liquid content was visible. The trans- 
verse colon was also dilated, and bulging. This was, liowcver, not transparent. A 
small scar was present at the mesenteric root. The lymph nodes were moderately 
enlarged, soft, and on section showed grayish-pink smooth surfaces. The nodes 
adjacent to the cecum showed capsular hemorrhage. The right diaphragmatic 
dome was at the fifth interspace, as was the left. The spleen lay above the left 
costal margin, the liver 1 fingcrhrcadlh below the right in the midclavicular line. 

Thorax; The pleural cavities were both dr\' and free of adhesions. There were 
no bony abnormalities. There was some air in the mediastinal connective tissue. 
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Heart; TJie pericardial sac contained about *10 cc. of clear yellow tinged fluid. 
The pericardium was shining and smooth. 4’he heart weighed 175 grams, and was 
of ilabb}' consistency. J'lic foramen ovale was closed, the right auricular wail and 
tricuspid ring were yellow-tinged, the former showing in addition a small round pur- 
puric area. J he sinus venosus was normal. 4’he tricusiiid and pulmonic valves were 
delicate, and translucent. There were neither dilation nor hypertrophy of either 
chamber. Ihe left as well as the right auricular appendages were normal. The 
mitral ring seemed somewhat dilated, but the valve, as was also true with the aortic 
valve, presented no abnormalities. There were multiple subendocardial round 
pelechiae in the outflow tract. The coronary vessels had their normal site, and were 
free of gross lesions. The aorta was narrow, elastic and devoid of athermatous 
plaques. The large vessels coming off showed no abnormalities, as was likewise 
true of periaortic lymph nodes. 

Lungs: The lungs held their shape well. They weighed 560 grams. Their pleural 
surfaces were smooth and shining. The underlying parenchyma was pale and showed 
minimal anthrocotic streaking. They were moderately crepitant throughout. 
No subpleural nodules or apical scars were present. Section revealed an architecture 
tliat was normal except for 25-cent size scattered areas of very severe congestion. 
Slight pressure generally caused moderate pink frothy fluid to exude. There was 
no sign of aspiration, or other pneumonitis. The hilar nodes were small, anthracotic, 
and did not show a focus of calcification. The pulmonary vessels were tliin walled, 
and showed no lesions. The trachea contained a small amount of frothy brownish 
fluid, as did the large bronchi to a lesser extent. There was hemorrhagic effusion 
of the superior surface of the right vocal cords. The paratracheal nodes revealed 
nothing remarkable. 

Thyroid: This was brownish red, of normal size, showed a uniform cut surface. 
The parathyroids were in their usual situation, and showed no abnormalities in 
size, shape and color. 

Liver: There was hemorrhagic effusion between the superior surface of the liver 
and the diaphragm. The liver weighed 1100 grams. Wflien placed flat on the table, 
it was unable to maintain its shape. The capsule was transparent. Section revealed 
a pattern in which yellow periportal areas formed a slightly elevated rim above dark 
red intervening central areas. The parenchyma was unusually flabby, and moder- 
ately friable. Not the slighest resitance was offered to the knife. There was no 
dilation of the portal radicles, whose intima was slightly thickened. The gall bladder 
contained viscid dark green bile and appeared altogether normal. The biliary 
vessels and ducts showed no abnormalities. The liver bile was of the usual color, 
but slightly more viscid. 

Pancreas: The pancreas bore a normal anatomic relationship to the duodenum, 
the duct being properly patent and emptying into the papilla of Vater. It was 
of the usual consistency and showed on section the characteristic pinkish-tan lobu- 
lation in which no fibrosis was grossly visible. 

Spleen; The spleen weighed 210 grams. The capsule was free of abnormalities. 
Section showed a dark red congested pulp in which normal-appearing follicles could 
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be seen. The tissue scraped exceedingly well, yet was entirely coherent. The 
splenic vessels were normal. 

Adrenals: Both adrenals were normally situated, and had an intact blood suppl 3 \ 
Section showed well preserved gray medullae, and rich yellow cortical lipid distri- 
bution. The periadrenal connective tissue was thorough^ hemorrhagic, but tlie 
hemorrhage did not extend to the adrenal tissue itself. 

G.TJ, Tract: The perirenal fat on the left was sparse, and of the usual ap- 
pearance. The perirenal tissue on the right was the site of severe diffuse recent 
hemorrhage. The left kidney weighed 160 grams, the right 200 grams. On section 
of the left, it was seen that the surface was grayish-pink and smooth ; that the normal 
cortico-medullary demarcation was veiy’- indistinct; that the parenchyma was gener- 
sWy pale, and that a slight degree of mucosal hemorrhage was present at the uretero- 
pelvic junction. The right presented a similar picture except for the degree. 
Mucosal hemorrhage of the entire pelvis with subsequent widening of the uretero- 
pelvic junction due to clot was severe. Both ureters, and testes were without 
abnormalities, as was the bladder except for its surface, previously described. Pros- 
tate and seminal vesicles were unremarkable. 

G.I. Tract: The entire intestinal tract contained “coffee-ground” type of blood. 
In the rectum alone the blood covering the mucosa was dark red in color. Except 
for hemorrhagic effusion into the periesophageal tissues at the level of the hiatus, 
the esophagus showed no lesions. The mucosa of the stomach, as elsewhere through- 
out the entire small intestine, seemed slightly smooth and discolored brown b}" the 
bloody content. The valvulae conniventes were more prominent, and appeared 
somewhat edematous proximally. Focally, but extensively^ in the small intestine, 
one could make out certain areas with the magnifying lens which were more velvety 
tlian others. The muscle coat appeared somewhat thinned. No pigmentation 
was seen anywhere in the wall. The large intestine presented no apparent change 
in its mucosal pattern. There were two very questionable minute areas of erosion 
in the descending colon. The appendix was present, and showed no abnormalities. 

Bone: The vertebral marrow was moist, well trabecula ted, and red. There 
was no evidence anywhere of gross periosteal hemorrhage. 

Pituitar}'^ and Brain : Examination of the pituitary and brain, confirmed and ampli- 
fied by Dr. Joseph Globus, revealed no abnormalities, either on the surface or on 
section wliich showed, however, moderate vascular congestion. 

Microscopic examination 

Onl}’^ the pertinent positive findings are mentioned: 

Ilcart: Sections taken included representative areas from all parts of the heart. 
The muscle fibres were generally delicate, and for tlic most part were somewhat 
separated. There was a general but very mild stromal infiltration, consisting 
mainly of hmiphocytcs with occasional pol\’moq)honuclear leucocytes. The outflow 
tract of the left ventricle showed in addition small subendocardial hemorrhages. 
The vessels were not remarkable. The aorta was normal. 

Diaphragm: The diaphragmatic muscle showed focal areas where there was 
loss of normal st rial ion. 
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Li/itgs: 'J'here was generalized hyperemia, and evidence of some lipoid aspirated 
material in the alveolar lumina, without tissue reaction. No changes in the bron- 
chial epithelium were noted. 

Liver: Sections from all parts revealed an essentially similar })icture (Fig. 2). 
There was an e.xtensive and severe parenchymal degeneration, in which the dis- 
sociation of the liver cells was striking. The individual cells, the majority of whose 



Fig. 2. Section of Liver Showing Cellular Necrosis, and Severe Disorganization of the 
Architecture. Lymphocytic and Plasma Cell Infiltration Largely. 
Hematoxylin and Eosin 


nuclei were maintained, varied in shape and tinctorial qualities, being, however, 
generally small and spindle-shaped. Many vacuoles, representing fat droplets, 
were present. This was confirmed with Sudan III stain. At the periphery of the 
lobules, in the periportal areas, there were relatively normal appearing cells. The 
cords were, however, very small, and the individual cells larger then usual. In 
this group, mitotic figures were ver}" frequent. Here, too, fat in moderate quantities 
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was present. Not infrequently, there were foci of such destruction that the hepatic 
cells could no longer be recognized, only the framework of reticulum fibres being 
visible. In these areas, the remaining spindle-cells were interpreted as Kupfer 
cells. A striking infiltration with small round cells and relatively infrequent poly- 
morphonuclear leucocytes was noted. Connective tissue proliferation was not seen, 
with special stains or otherwise. No ceroid was noted anywhere. 

The portal spaces were filled with inflammatoiy cells, composed almost exclusivel}^ 
of lymphocytes, only occasional plasma cells, and polymorphonuclears being seen. 
The portal vessels and bile ducts were not remarkable. 

Toxicologic studies for the heavy metals were negative. 

The gallbladder^ thyroid ^ prostate, tongue, carotid body, and sections from splanchnic 
ganglia were essentially normal. The parathyroids were markedly congested and 
hemorrhagic. This was likewise true of the 'pmadrenal tissues, and to a slight 
extent in the cortices of the glands, which were otherwise not remarkable. Sections 
from voluntary muscle almost everywhere showed similar hemorrhagic effusion. 
Similar changes were present in almost all the investing connective tissues. No 
changes were noted in the bladder epithelium. The testes showed normal spermato- 
genetic activity. Aside from marked congestion, the presence of a somewhat 
increased number of polymorphonuclear leucocytes and lymphocytes, and of many 
of those large cells with densely staining basophilic cytoplasm and nuclei, known as 
“splenocytes”, the spleen was not remaikable. No unusual numbers of Russelks 
bodies, as has been elsewhere reported, were noted. Except for focal medullary 
congestion and hemorrhage, slight degenerative changes in the tubular epithelium, 
and the presence of a slightly basophilic precipitate in Bowman ^s capsule and the 
collecting tubules, the kidneys were anatomically normal. No changes were noted 
in the pelvic epithelium. They were not stained for phosphatase activity. The 
pancreas which was well preserved showed slight acinar atrophy, with moderate 
paucity of the zymogen granules. The islets of Langerhans were large, and numerous 
as seen in hunger-states. Other abnormalities were not noted. There was very 
marked alkaline phosphatase activity of all the capillar}" walls, and some activity 
in the nuclei of the acinar and islet cells. Except for definite, though mild, infil- 
tration of the stroma with small round cells preponderantly, the salivary glands 
were normal. 

Sections of abdominal skin showed no abnormalities except for a considerable 
increase in the melanin-bearing chromatophores of the basal layer of the epidermis. 

The examination of the pituitary and brain, confirmed and amplified by Dr. 
Joseph Globus, was as follows: 

Pituitary: No abnormalities noted; Brain: paraffin section of cortex and sub- 
corlcx showed only meningeal vascular engorgement; cclloidin preparations from 
the right temporal lobe revealed “an obvious increase of glial nuclei. In some areas 
the nerve cells appeared in various stages of degeneration. The cell bodies were 
shrunken and nuclei pyknotic. . . Diagnosis: “primarily a degenerative cncephalo- 
palliy”. Xissl preparation supplied no further information. The inguinal, cer\dcal, 
and lumbar as well as mesenteric lymph nodes were examined. The first group 
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showed an essentially similar picture, and consisted of essentially normal nodes. 
The mesenteric nodes (at autopsy) were without significant change. 

Re-e.xaminalion of the mesenteric lymph node biopsy done appro.ximately nine 
months before death showed the capsule and adjacent fat tissue to be infiltrated 
by lymphocytes, and occasional plasma cells. The lymphatic tissue was dense, 
and the cortical follicles large. The septa revealed a moderate number of plasma 
cells, and occasional polymorphonuclear leucocytes. The sinuses showed a pro- 
liferation of the reticulum and endothelial cells. 

Intestinal tract: Sections from various portions of the esophagus and stomach 
were studied, and, e.\cept for slight mucosal atrophy of the pyloric portion where 
a mild infiltration consisting predominantly of small round cells, of the mucosa and 
submucosa was likewise present, they were found normal. 

Multiple sections were studied from every portion of the small intestine, and each 
revealed qualitatively similar changes. Only the severity of the microscopic lesion 
varied, and this in a completely irregular manner. Although there was no, or mini- 
mal at the most, atrophy of the submucosa or tlie muscular tunics, the mucosa 
was definitely atrophic. All sections revealed onlj’’ very slight autolytic changes, 
which did not obscure in any way the lesions to which attention is called. The 
most striking changes were in the over-all conformation of the villi which had lost 
their characteristic elongated rather slender papillarj" form, and had now become 
broad based, squat, bulbous, and plump (Fig. 3A). When compared with the finger- 
like projections of the normal small intestine as seen at autopsy (Fig. 3B), the alter- 
ations became even more distinct. This villus clubbing produced an impression 
of rigidity of tliese structures. Occasionally, another type of deformity was noted, 
in which a relatively slender villus stalk was surmounted by an umbrella-shaped 
apex. This may be most adequately described as “mushrooming” of the villus. 
The lesions depicted represented tlie more severly affected areas. 

There was some post mortem desquamation of the lining epitlielium. In each 
section, there was a deposition of hyaline material, located preponderantly at the 
apices of tlie villi just beneath the basement membrane, in the form of bands which 
occasionally completely, and at other times only partially, traversed tlie entire 
villus diameter. Only occasionally, most of the villus was replaced by hyaline ma- 
terial. The majority of these villus tip bands were continuous with tlie reticular 
network and also implicated the capillary walls (Fig. 4). In the lesions which were 
considered to be at an earlier stage, it could be seen that the reticulated fibrillar 
structure had become eosinophilic, thicker, and more rigid than normal. The 
capillaries, and venules were distorted, and the lacteals could be identified only with 
relative difficulty. This, as well as the gradual obliteration of the normal network, 
was conceived as resulting from the compression by this material, which, in the 
silver preparations, could be seen to be laid down as a mantle about axes of reticular 
fibres. In the lesions that had progressed further, the reticular structure disappeared, 
although one could still recognize remnants of argyrophile fibres in the compact 
hyaline bands. Comma and spindle shaped cells, some of which appeared to repre- 
sent vascular endothelial cells and others fibroblasts, were occasionally seen irregu- 
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Fig 3 A Section from the provimal ileum show mg the characteristic villus clubbing w ith hyaline 
band formation at the villus tips B. Section of a normal small intestine from approximately the 
same region (autopsy specimen) Hematovylin and eosin 
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larly embecidgfj ii| villus lip bands. In no instance did ibis proccs^ p.vtend down 
between the cryptsP The cellular composition of the villi was nof'^rcrnarkablc. 
Tliere were good numbers of polymorphonuclear leucocytes present, predominantly 
neutrophilic, with moderate numbers of eosinopliilcs. TJicre uas no increase in 
the numbers of ]ymphoc3'tcs and jilasma cells. Frozen section preparations with 
Sudan showed some orange-yellow staining of portions of the lesions, while similar 



Fig 4 Section trom the Distal Ileum Showing the Relationship of the Hyaline Bands to 
THE Reticular and Vascular Structure of the villus Hematoxylin and Eosin 

preparations, gelatin-embedded, showed only small amounts of phospholipids in 
these villi with the Smith-Dietrich method. Attempts were made repeatedly 
to identify the hyaline material as amyloid. These were invariabl)' unsuccessful. 
With Masson’s trichrome stain, this material took on an intense green color. 
Ceroid could not be identified witlr the Ziehl-Nielsen stain. Sections stained by 
Gram’s method revealed relatively few numbers of Gram negative rods, as well as 
Gram positive rods and cocci, superficially located. The alkaline phosphatase 



SYNDROME OF NON TROPICAL SPRVE 


455 


studies revealed prominent activity of tlie capillary endothelium and nuclei of the 
lymphocytic, histiocytic and plasma cells of the stroma. The mucosal lining showed 
only moderate nuclear and very slight cytoplasmic activity. Although in the present 
state of our knowledge, no conclusions can be drawn since these comparisons offer 
serious difficulties, Dr. M. Wachstein- in studying normal animal intestines found 
very much stronger cytoplasmic epithelial, and much less stromal, activity. How- 
ever, the weak staining might be partially a postmortem effect in this case. 

The submucosa was not atrophic, did not contain undue numbers of leucocytes, 
and showed arteries, veins and lymphatics that appeared normal in every way. 
The plexus of Auerbach and IMeissner were well preserved, and with the ordinary 
histological technics showed no changes. It is felt that in certain cases of intestinal 
dysfunction, the application of the finer neurohistological techniques might be re- 
warding. There was some separation of the fibers of the muscular coats, interpreted 
as due to occasional foci of perivascular infiltration with small round cells. The 
serosa revealed nothing remarkable. 

Large intesiitie: There was an abundant outpouring of mucus to the intestinal 
surface. In general, the crypts remained closely approximated, but occasionally 
they were spread apart. In such areas, the stroma showed increased numbers of 
eosinophilic leucocytes and plasma cells. 

Vertebral bone marrow: For this age (15) there was an increased amount of fat. 
There were no changes noted in the osseous trabeculae. The distribution of all 
the elements was not materially altered except that the megakar^^ocytes were at 
the lower limits of frequency, one being found approximately in each high-power 
field. No abnormalities were found in the erj^throid series which was studied 
especially closely. 

Comment: Two hundred small intestinal sections, representing many types 
of autopsied case, were carefully re-examined, especial attention being paid 
to the villus tips and capillaries. Only those cases were chosen in which the 
postmortem changes were minimal. In none were similar lesions found. 
Because of the history of abdominal radiation, it was necessar^^ to re-evaluate 
those cases which had undergone x-ray therapy over the anterior abdomen. 
For this purpose, 45 cases, which had received varying but alw^ays significant 
doses of x-rays to the anterior abdomen were culled, on the basis of minimal 
autolytic change, from a much larger group. These included chronic myeloid 
and lymphatic leukemias, follicular lymphoblastomata, lymphosarcomata 
carcinomata of the female genital tract, etc. 

Although other classical findings such as vascular changes and ulcerations 
were noted, in no case were lesions observed similar to those found in the 
case reported above. A review of the literature (23. 29, 42, 60, 63, 65, 86, 
87, 90) concerned with the effects of radiotherapy on the intestines failed to 
disclose a single instance of similar anatomical alterations. In this connection, 
- Personal communication. 
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it is however of interest to note that in 1922 Motlram (59), Cramer and Drew 
could inliibit the aljsorption of fat in rats in direct proportion to the dosage 
of radium to the intestines. TJicy believed that this effect resulted from 
a decreased leucocyte count, but Martin (54, 56), in 1924, in an eltort to 
clarify the mechanism administered radiation to the exposed small intestinal 
loops of 3 dogs in doses of 15, 37.5 and 75 m.a. per minute, the smallest being 
chosen because it could produce a minimal visible erythema on the human 
skin. The factors used were a 9 inch parallel gap, a 10 inch focal skin distance, 
with a 2 mm. filter of aluminum. A week following this procedure they were 
able to demonstrate at laparoto}'- that the animal receiving the smallest 
dose possessed mesenteric lymphatics grossly distended with absorbed fat 
3 hours after a cream feeding, but that in the other 2, following similar treat- 
ment, no lymphatics were visible at the site of damage. Villus tip lesions were 
however not present, the outstanding histologic changes being a marked in- 
crease in mucus and a lack of intracellular fat. A few small ulcerations were 
observed. They felt it probable that the lack of fat absorption might be ac- 
counted for by the large amount of mucus. 

In view of this, the possibility of the production of a deficient fat resorption 
(or sprue-like syndrome) in man under similar circumstances must be enter- 
tained. The probability of a patient’s receiving comparable doses is however 
not very great. The question of whether an intestinal mucosa Avhich is ana- 
tomically whole but physiologicall}'- subnormal may not be unusualty suscep- 
tible to otherwise harmless or small doses of x-ray cannot be answered here, 
but it is another factor which should be borne in mind. 

Because of the realization that amyloid deposition may occur prominently 
at the villus tips and in the lamina propria, constituting therefore a possible 
mechanical barrier to absorption, 40 cases of intestinal amyloidosis, “primary” 
and secondary to varying causes, were chosen with regard to preservation from 
postmortem changes. Although many had diarrhea and melena, only two had 
what in retrospect could be interpreted reasonably as a sprue syndrome. In 
these cases, the lamina propria, as well as the villus tips, contained a great deal 
of amyloid material, and this may have contributed to the intestinal dys- 
function. In addition, one case showed especially severe involvement of the 
submucosal vessels. It must however be admitted that the one other case 
where amyloid was especially prominent at the villus tips did not show at all 
the gross clinical picture of the sprue syndrome. This is not surprising in the 
light of the common knowledge that amyloid interferes remarkably little with 
the function of an organ. Nevertheless, it may theoretically tip the scale, and 
therefore it is one other intestinal anatomical factor to be considered in the 
causation of the symptom complex of sprue. 

It was deemed necessary because of the liver disease present in this case 
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to study other instances of acute and subacute liver atrophy with special 
attention to the small intestinal villi. Here too cases were chosen where there 
was good postmortem preservation. These included only 3 satisfactory cases 
-of the acute variety and 12 of the subacute and chronic type. In none were 
similar small intestinal changes found. Although it is of course realized that 
this is a very small amount of material, a search through the literature con- 
cerned with acute and subacute liver degenerations (31) failed to disclose 
such a process. The most recent careful study of a large number of fatal 
epidemic hepatitis, made by Lucke (47), likewise confirms the lack of similar 
lesions in severe hepatic damage. 

Although liver disease of some type, because of the wasting illness, can be 
expected to be present in any instance of the sprue syndrome, the termination 
of this case with an acute liver necrosis is unique. There was no evidence 
to be found for any of the known liver toxins, nor was it thought at all likely 
that sulfasuxidine could be held responsible for the hepatic damage, as sug- 
gested by the work of Gross, Axelrod and Bosse (22) in subnormally nourished 
rats, where striking liver necroses were found in more than half the sulfa- 
guanidine-treated animals, (it being stated that similar lesions could be 
produced by the sulfasuxidine). It was thought far more probable that the 
patient was primarily a liver invalid, secondarily to malabsorption of essential 
foods, who succumbed therefore relativety easily to unknown noxious agents. 
How^ever, it is believed that since there could be found no anatomical substra- 
tum for chronic liver disease, we have no solid ground for considering that 
the liver had any bearing on the sprue syndrome in this case. There was no 
hint of other hepatotoxins, not even arsenic in the form of the much used 
Fowler’s solution. Since this type of patient receives sulfasuxidine often, it 
will be interesting to see in the future whether cases of sprue come to autopsy 
with more striking liver complications than those noted in the past. 

There was no evidence anywhere to suggest that drugs the patient might 
have obtained could produce such intestinal lesions. 

The role and the significance of the mesenteric lymphadenopathy is a 
difficult one to ascertain. To speculate on the constitutional significance 
of the persistent l 3 miphocytosis and mesenteric adenopathy in this 15 year old 
boy would be without profit. The fortunate circumstances of having a mesen- 
teric lymph node biopsy in the fourth month of the disease which revealed a 
definite though mild inflammatory change lends support to the idea that an 
active enteritis was present during this time. Against the point of view that a 
secondary low-grade enteritis occurred in an already functionally injured bowel 
is the rather clear cut clinical onset of the sprue syndrome shortly after an 
episode of diarrhea and general malaise, reminiscent of a ‘‘grippe.” 

Because of the possibility that poor nutrition might in some way produce 
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the unusual lesions described, it was decided to search in the literature along 
these lines, since our own material in such cases where chronic hunger could 
reasonably be expected to be present was not satisfactory from various view' 
points, especially from those of postmortem changes, and the universal use 
of parenteral feeding. It is of interest to note that, although no similar 
small intestinal changes aside from atrophy could be found, Siegmund (67) 
reported that cases of “Hungeratrophie” showed a "mucous colitis” associated 
with increased numbers of leucocytes in the framework of the glands. It 
could be said that similar findings existed in this case. 

SUMilARY 

1. A critical review of the pathologic changes of the small intestine in 
sprue, as reported in the literature, is made. 

2. A case of sprue syndrome with unusual termination (liver necrosis) 
and previously undescribed histologic lesions of the small intestine is reported. 
The latter consist principally of an unidentifiable hyaline material disposed 
mainly as villus tip bands over the upper portions of villi whose characteristic 
deformation is "clubbing” and “mushrooming.” 

3. The possible role of other etiologic factors and associations witli the 
sprue syndrome (x-ray therapy and amyloid disease) is discussed. 

4. The future study of the intestinal pathology of this symptom-complex 
should take into account a meticulous autopsy technique, as well as proper 
fixation for enzymes concerned with the transport of food stuffs across enteric 
membrane. It is believed that search in other cases of the idiopathic sprue 
may be rewarded by similar findings. 

Addendum: Several months after the above study was completed, a 71 year 
old man, who had suffered from a disease characterized by diarrhea, came to 
necropsy. His clinical picture generally was such that a diagnosis of a sprue 
syndrome could be made. In so far as the latter component of his illness was 
concerned, the pathologic findings in the small intestine were of interest. 
Microscopic examination disclosed here also, though to lesser extent, villus 
clubbing, and hyaline villus tip bands. 
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ORAL CHOLECYSTOGRAPHY WITH PRIODAX 

CoitRELATION WITH PATHOLOGIC FINDINGS 
J. L. Jarvis, M.D., and David Gayer, M.D. 

From the Department of Radiology, North Carolina Baptist Hospital and Department of Internal 

Medicine, Bowman Gray School of Medicine of Wake Forest College, Winston-Salem, N, C. 

INTRODUCTION 

The development of radio-opaque substances which are excreted in the bile 
when given orally or intravenously has been one of the greatest forward steps 
in the accurate diagnosis of gallbladder disease. In recent years much experi- 
mental and clinical work has been done to develop dyes of greater radio-opacity 
and increased safety. In 1940, Dohrn and Diedrich reported results with cho- 
lecystography using beta (4-hydroxy-3,5 diiodophenyl) A-phenyl-ptoprionk 
acid (Priodax) and emphasized the reliability and low toxicity of this substance 
(1). Their report has since been substantiated in many clinical studies (2). 

When x-ray findings can be evaluated by operative follow-up and pathologic 
study, the accuracy of x-ray studies, as well as the possible sources of error, can 
be determined. In the following study this method was used to determine the 
diagnostic accuracy of cholecystography in the North Carolina Baptist 
Hospital. 


MATERIAL 

Eighty consecutive cases were studied in which the preoperative diagnosis of 
cholecystitis with or without stones was made. They were divided on the basis 
of the roentgenologic reports as follows: Group I, normal visualization; Group 
II, faint visualization; Group III, no visualization. Each group was further 
subdivided into: a. Stones present; b, Stones probably present; c, No stones. 
The number of patients in each group is seen in Table I. 

The roentgenologic report was then compared with the findings at the time 
of laparotomy and with the reports received from the Department of Pathology, 
based on the gross and microscopic findings. 

METHOD 

Preceding cholecystography, the following regimen was adhered to: (1) The 
patient was given a breakfast and lunch rich in fats. (2) No fats were allowed 
with the evening meal. (3) During or immediately after the evening meal, the 
patients were given 10 Priodax tablets, each containing 0.5 grams of the dye. 
(4) No fatty foods were allowed after the dye was taken, but the patients were 
allowed to have sweetened fruit juices during the evening. (5) The patients 
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were given a soap suds enema before 7 o’clock on the morning of examination. 
(6) Breakfast was omitted, although 3 ounces of fruit juice were allowed. 

X-ray examination was made at 8; 30 a.m. (fifteen hours after administration 
of the dye). Two techniques were used. For the first year an 8 x 10" film was 
used in a cassette with cone, the patient being in the posterior-anterior position. 
For about tlie past year and a half 8 x 10" and 10 x 12" films have been used in 
a cassette with cone, the patient being in the posterior-anterior position. 


TABLE I 


Rocutgcnolo^ic Reports 


OHOUP 

VISUAUtATlON i 

STOKES 

mOBABlX STOKES 

KO STOKES 

I 

Normal (15) 

10 

1 

4 

II 

Faint (32) 

19 

8 

5 

III 

None (33) 

5 

3 

25 


TABLE n 

Group I — Normal Visualization 


SUBGROUP 

KO. OF 
PATIENTS 

X-RAY REPORT^ 
STONES 

OPERA- 

TION-' 

STONES 

PRESENT 

PATHOLOGIC REPORT 

a 

10 

Positive 

9 

Cholesterosis (without stones) 1 

Chronic cholecystitis (^Yith stones) 9 

b 

1 

Probable 

1 

Chronic cholecystitis (with stones) 1 

c 

4 

None 

1 

0 

Normal 1 

Cholesterosis 1 

i Chronic cholecystitis (without stones) 2 

1 


RESULTS 

Group I: normal visualization (table II). The gallbladder was reported as 
well visualized in 15 patients. In 9 of the 10 patients in this group diagnosed 
by x-ray as having cholelitliiasis, stones were found at operation; the pathologic 
report in each instance was chronic cholecystitis. The remaining gallbladder 
specimen showed cholesterosis. 

In the 1 case reported as showing “probable stones,” calculi were present at 
the time of operation. None of the 4 patients whose gallbladders were reported 
as “normal” were found to have calculi at operation. Pathologic examination 
revealed chronic cholecystitis in two instances, and cholesterosis in one. The 
remaining specimen was reported as normal. 

Group II: faint visualization (table III). There were 32 patients in whom 
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both concentration of the dye and contraction of the gallbladder after the fatty 
meal indicated impaired function. In 19 of these cases the definite x-ray diag- 
nosis of cholelithiasis was made, and in each instance calculi were found at 

TABLE III 


Group II — Faint Vistcalization 


SDBGXOUP 

NO. OP 
PATIENTS 

X-PAY SEPOXT— 
STONES 

OPERA- 

TION- 

STONES 

PRESENT 

PATHOLOGIC REPORT 

a 

19 

Poative 

19 

Normal (with stones) 1 

Cholesterosis (with stones)^. 2 

, Chronic cholecystitis (with stones) 16 

b 

8 

Probable 

6 

Cholesteroas (without stones) 1 

Chronic cholecystitis (without stones) 1 

(with stones) 6 

c 

5 

None 

3 

Chronic cholecystitis (without stones) 1 

Cholesterosis (without stones) 1 

Chronic suppurative cholecystitis (with stones). 1 

Chronic cholecystitis (with stones) 1 

Gangrenous (with stones) 1 


TABLE IV 

Croup III — No VisttaUzation 


SUBGROUP 

NO. OP 
PATIENTS 

X-RAY REPORT- 
STONES 

OPERA- 

TION- 

STONES 

PRESENT 

PATHOLOGIC REPORT 

a 

5 

Positive 

5 

Chronic cholecystitis (with stones) 5 

b 

3 

Probable 

3 

Chronic cholecystitis (with stones) 3 


1 25 

None 


Adeno-carcinoma of the gallbladder (with stones) 1 

Metastatic carcinoma (without stones) 1 

Acute and chronic cholecystitis 

(with stones) 1 

(without stonbs) 1 

Gangrenous (with stones) 1 

Cholesteroas (with stones) 1 

Cholesterosis (without stones) 1 

Chronic cholccj'stitis (with stones) iS 


operation. Pathologic study revealed cholesterosis in 2 gallbladder specimens, 
16 gallbladder specimens showed evidence of chronic choIec 3 "stitis and one was 
reported as normal. 

In 8 instances stones were reported as probabl}’’ present on x-ray examination. 
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Six of these patients were found to have stones at the time of operation. 
Pathologic examination showed 1 instance of cholesterosis and 7 of chronic 
cholecystitis. 

In 5 of the cholecystograms showing impaired concentration or function, no 
stones could be seen. At operation 3 of these patients were found to have 
cholelithiasis. Pathologic study in this group revealed evidence of old and 
recent infection. Three gallbladder specimens were reported as showing 
chronic cholecystitis; one was a gangrenous gallbladder with stones, and the 
remaining specimen showed cholesterosis. 

Group III: no visuaJhation (tabic IV). There were 33 patients in whom the 
cholecystogram showed no concentration of dye. In 25 of this group no stones 
could be visualized. At operation, however, 22 of these patients, or 88 per 
cent, were found to have calculi present. In no instance was a normal gall- 
bladder found. Pathologic reports are given in table IV. In each of 5 in- 
stances where calculi were demonstrated by x-ray, they were found at operation. 
The pathologic examination in each case showed evidence of chronic disease. 
The 3 patients in whom calculi were reported as probably present were all 
found to have stones. 


DISCUSSION 

The most important single development in the study of function and disease 
of the gallbladder has been cholecystography. The use of other accessory 
clinical studies as aids in the diagnosis of gallbladder disease has become in- 
creasingly important with the standardization of procedures and improvement 
of technique. The case history remains a most important factor in diagnosis, 
particularly in the diagnosis of acute gallstone attacks. Chronic cholecystitis 
is not nearly so simple a diagnostic problem, and dyspeptic symptoms occurring 
in middle-aged persons showing decreased function or stones by cholecystogram 
are more dif&cult to interpret. 

A study of the tables reveals that, in general, the accuracy with which 
cholelithiasis can be diagnosed varies directly with the ability of the gallbladder 
to function. 

Group I: normal visualization. Wlrere function was reported to be good, 
calculi were found in 10 of 11 cases in which they were reported as present or 
probably present by cholecystogram. The remaining patient had an episode 
of colic just before operation, and it was felt that a calculus might have been 
passed at the time. In the 4 patients from this group in whom no stones were 
seen by x-ray, none were demonstrated following operation. 

The presence of stones in a gallbladder with good function, as judged by its 
ability to concentrate and contract and provide “normal visualization,” sug- 
gests that functional recovery may follow an inflammatory process or metabolic 
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disturbance. It is reasonable to assume that recovery might occur following 
such a disturbance without the formation of stones. In 3 out of 4 patients 
whose gallbladders were reported to show normal function and no stones, defi- 
nite pathologic changes were demonstrated by gross and microscopic study. 
These 3 patients have been symptom-free since operation (eighteen to twenty- 
six months). The fourth patient, who has also been asymptomatic, had a 
carcinoid tumor of the appendix removed at the time of cholecystectomy. 

It is in this group of patients with symptoms suggestive of chronic cholecysti- 
tis, but in whom the cholecystogram shows good function without stones, 
that clinical evaluation is most difficult. Final diagnosis in such instances 
must depend upon the clinical history and careful accessory studies, including 
repeated examination of the bile obtained by duodenal drainage, particularly 
for the presence of cholesterol crystals and calcium bilirubinate pigment (3). 
The demonstration of good concentration and function by cholecystography, 
associated with repeatedly normal findings by biliary drainage, makes the diag- 
nosis of chronic cholecystitis and cholelithiasis unlikely, Ravdin has empha- 
sized the poor results which follow cholecystectomy in the absence of stones, 
even in cases where low grade cholecystitis is demonstrated pathologically. 

Group II: famt visualization. Where the cholecystogram showed impaired 
function, the positive diagnosis of cholelithiasis was made in 19 patients and 
confirmed in each instance at operation. With a single exception, all the gall- 
bladders showed pathologic changes consistent with cholecystitis and chole- 
lithiasis. Stones were demonstrated in 6 of 8 instances where they were re- 
ported as probably present on x-ray examination. It is of interest that calculi 
were found at operation in 3 of 5 patients who had impaired function, but in 
whom no stones were visualized. This error is even more striking in group 3. 

Group III: 7io visualization. Whereas the roentgen diagnosis of cholelithiasis 
was most accurate in cases where good or fair gallbladder function was found, 
and the diagnosis of cholecystitis, when compared with the pathologic reports, 
was least accurate in these cases, the reverse was true in the patients whose 
gallbladder function was markedly impaired and who showed little or no con- 
centration of the dye or contraction of the gallbladder following the fatty 
meal. Marked pathologic changes were found in each such case. Wliere 
stones were reported as definitely or probably present, in every instance tlieir 
presence was confirmed at operation. Though no stones were visualized in 25 
cases, they were found in 22, or 88 per cent of these, at operation. Thus, a 
large percentage of patients whose gallbladders show little or no ability to 
concentrate the dye or to contract will be found to have stones at operation, 
although the cholecystogram may fail to reveal their presence. In the absence 
of technical errors, disorders of absorption, jaundice, liver disease, or an ob- 
structed cystic duct, failure to visualize the gallbladder shadow after repeated 
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examination is a most reliable indication of gallbladder disease and is presump- 
tive evidence of cholelithiasis, 

SUJnUAIiY 

In 80 consecutive patients who came to cholecystectomy, the operative and 
pathologic findings were compared with the preoperative x-ray interpretation 
following oral cholecystography with Priodax. The x-ray diagnosis of chole- 
lithiasis was most accurate and the diagnosis of cholecystitis was least accurate 
where the ability of the gallbladder to concentrate and contract was least im- 
paired. Repeated failure to demonstrate a gallbladder shadow after adminis- 
tration of the dye is a highly reliable indication of disease, and is presumptive 
evidence of stones. At operation, 88 per cent of such patients were found to 
have non opaque calculi which had not been visualized by previous x-ray 
examinations. 
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A PRELIMINARY REPORT ON PROTEIN HYDROLYSATE 
THERAPY FOR PEPTIC ULCER 

Seruch T, Kimble, Jr., M.D. 

Betliesda Suburban EospUal, Bcthtsda^ Maryland 

INTRODUCTION 

Since Co Tui's report in July, 1945 (3), on the value of protein hydrolysate 
in treating peptic ulcer, considerable interest has been focused on this subject. 
His series included 30 patients who were put on feedings of dextrimaltose and 
protein hydrolysate at two-hour intervals. The mixture yielded from 0.5 to 
0.8 gm. of nitrogen and from 40 to SO calories per kilogram of body weight per 
day. All of the patients experienced relief of distress within 24 hours and sub- 
sequent roentgenograms revealed rapid improvement in the ulcers. The 
number of cases was small and the follow-up studies incomplete, but the results 
were so suggestive that this therapeutic technique certainly merits further 
study (5). 

The following is a preliminary report on 13 cases of duodenal ulcer, 1 of com- 
bined duodenal and gastric ulcer, and 1 of gastric ulcer alone, treated with a 6 
per cent solution of protein hydrolysate administered by gastric drip and veno- 
dysis. The study was performed in a 100-bed private hospital with few re- 
search facilities. Fourteen of the fifteen patients were private cases, which 
also tended to limit the uniformity of the study. Clinical and roentgenological 
results were so striking, however, that it is felt they are worthy of communi- 
cation. 


METHOD OE STUDY 

The Product The protein hydrolysate which was employed has the com- 
position shown in Table I. 

This protein hydrolysate is a heat-sterilized, stable, pyrogen-free, enzjonatic 
derivative of beef. It contains no undigested proteins or proteoses, and a liter 
of the 6 per cent solution is equal to 60 gm. of protein. Approximately 50 per 
cent of the nitrogen is free amino nitrogen and 1 per cent is ammonia nitrogen. 
The pH is 6.5, and 100 cc. of solution will neutralize 50 cc. of 0.1 normal HCl. 
No deterioration occurs when the dear amber liquid is kept at room tem- 
perature. 

Administration. The method of administering protein hydrotysate varied 
from patient to patient; improvements were made as the number of cases 
increased and modifications employed to fit the particular situation at hand. 
No specific therapy was instituted without X-ray proof of the presence of an 
ulcer. 
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In 11 cases a Levine tube (size 14-16) was inserted into the cardiac portion 
of the stomach. Through this tube, which remained in place for 7 days, a 
continuous drip of protein hydrolysate, alternated with equal parts of whole 
milk and 20 per cent cream, was administered. Five-hundred cc. of hydroly- 
sate at the rate of 25 drops per minute was alternated with 600 cc. of milk and 
cream at 50 drops per minute. During each 24 hours the patient received 1500 
cc. of hydrolysate (90 gms. of protein) and 1800 cc. of milk and cream. 

Five individuals were treated with continuous gastric drip for 7 days and 

TABLE I 


Composition of Protein Hydrolysate 


COMPOKENT 

PEE CENT 

Amino acids \ 

6.0 

.625 

.325-. 390 
.004-. 008 
.85 

93.15 

Polypeptides J " , 

Nitrogen 

alpha amino 

ammonia 

Ash 

Water 



TABLE II 
Daily Intake 


COMPONENT 

HYDEOLYSATE ADMINISTRATION 

GASTRIC DRIP 

INTRAVENODS 



gm. 

2780 

gm, 

2000 

t^arhohydrate ttt 

90 

58 

Prnt#*in 

143 

126 


216 

140 

"Mineral Ash 

23 

20 

Water 

2830 

2330 





then with venoclyses of protein hydrolysate (500 cc. t.i.d.) for 2-3 days. Case 
XII, who was hemorrhaging profusely on admission, received 10 days of drip 
treatment followed by venoclyses. Four patients were given hydrolysate by 
the intravenous route alone, 1500 cc. being administered daily for 7-10 days. 
This was supplemented with 3 ounces of milk and cream hourly during the day . 

Analysis of Daily Intake is shown in Table II. 

According to White and Weinstein (6), 70 gm. or more of protein are required 
every 24 hours to maintain nitrogen balance after surgery. The patients in 
fViis study were non-surgical but received 143 gm. of protein daily by gastric 
drip and 126 gm. daily when hydrolysate was administered by venoclysis, sup- 
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plemented vnth oral milk and cream. Thus all patients were presumably in 
positive nitrogen balance, although laboratory proof was not obtained. 

Supplementary Measures, A complete hemogram and urinalysis were per- 
formed on each patient. Total serum proteins and body weights were deter- 
mined both before and after therapy in 11 and 12 cases respectively. The 
presence of an ulcer was invariably confirmed by fluoroscopic and film studies 
before treatment was instituted, and its status checked immediately after the 
course of therapy. 

The proposed course of treatment was explained to each patient Avith empha- 
sis upon control of the ulcer rather than cure. As recommended by Co Tui 
(2), the importance of personal discipline and the ability to lead a sane “peptic 
ulcer” life was repeatedly stressed. Patients were allowed bathroom privi- 
leges unless actively hemorrhaging. Smokers were requested not to exceed 6 
cigarettes daily. 

Supplementary medication varied from case to case. One-half grain of 
phenobarbital t.i.d. and 10 minims of tincture of belladonna t.i.d. a.c. were 
routinely prescribed. Each evening 3.75 grains of sodium amytal was given 
hypodermically to insure sound, restful sleep. Oral and parenteral vitamins 
were ordered in cases of hemorrhage or persistent vomiting. Because of its 
important role in tissue repair and in reducing the urinary excretion of aromatic 
amino acids, ascorbic acid (200 mgm. daily) was ordered in most cases (1). 
Liver, iron, and transfusion if necessary were prescribed for patients with 
hemorrhage. After removal of the Levine tube, the following daily regimen 
was adopted: 

1. 3 bland meals at 8, 12, and 6. 

2. 3 ounces of equal parts of whole milk and 20 per cent cream at 10, 2, and 4. 

3. Phenobarbital 0.5 gr. t.i.d. 

4. Tr. of belladonna minims X t.i.d. a.c. 

5. Antacid at 7, 8, and 9 P.M. 

6. Nothing orally after 9 P.M. 

Those 4 patients who received protein hydrolysate solely by venoclysis (500 
cc. t.i.d.) were put on the above routine at the end of 7-10 days. Six cases out 
of 11 treated by gastric drip also received hydrolysate intravenously for 2-3 
days after removal of the Levine tube. 

CLINICAL MATERIAL 

This study includes 13 patients with duodenal ulcer, 1 with combined duo- 
denal and gastric ulcer, and 1 with gastric ulcer alone. With the exception of 
cases III and X\^ they possessed the physical and emotional characteristics of 
the ulcer t>q)c as outlined by Draper (4). They were intense individuals, 
curious about their surroundings and possessing an appraising glance. The 
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face was narrow, the chin ])ointccl, the teeth rather long and presenting a sharp 
biting edge. Body lines in general were linear rather than thick. These 
people were ph 3 ^sically and emotionally hyperdynamic and usually of superior 
intelligence. Although inclined to worry, they had a keen sense of humor and 
were emotionall 3 '^ very responsive. 

The age range of the group was from 30 to 69 years, the average being 44 
years. There were 2 white females, 12 white males, and 1 colored male in the 
series. Epigastric distress was the outstanding symptom in all cases and had 
been present for 4 days to 15 years before admission. Four patients developed 
hematemesis just prior to hospitalization but the others had no signs or history 
of hemorrhage. Two patients who had been ill less than a week suffered with 
intractable vomiting. Six cases had been previously treated unsuccessfully 
with bed rest and a Sippy diet, while 3 had roentgenologically demonstrable 
gastric retention 6 hours after administration of the barium meal. No patient 
had had a perforation or previous surgery on the stomach or duodenum. 

TABLE III 


Efccl oj Age and Tlistory on Recovery 


X-RAY RESULTS 

NUUBER or PATTENTS; 

AVERAGE ACE 

DURATION OF ULCER 



ytQTS 

years 

Complete recovery 

9 

41.5 

2 

Marked improvement 

5 

46.5 

5 


INDIVIDUAL CASES 

Case I. J. M., 37 year old white male. Occupation: Auto stock clerk. 

Ulcer history. For 3 years preceding hospitalization, the patient had e.xperienced 
a dull epigastric pain 3 hours after meals. It was usually relieved by food, and there 
was no history of vomiting, hemorrhage, or signs suggesting perforation. General 
malaise and a dull frontal headache frequently accompanied epigastric distress. The 
patient had been to several doctors who had labeled him as neurotic and sent him on 
his way. Neither X-ray studies nor peptic ulcer therapy had been attempted. 

X-ray Findings. On 1 1-1 5-45 fluoroscopic and film studies of the gastrointestinal 
tract with the barium meal method revealed the stomach to be normal in size, shape, 
and position. Peristalsis was hypertonic but no gastric filling defect was noted. The 
duodenal bulb showed a constant deformity with a crater formation in its medial 
border. A barium fleck remained in the crater after emptying of the duodenum and 
was still visible in the 6-hour fiilm. 

Treatment. On 11-21-45 a Levine tube was inserted into the cardiac portion of the 
stomach and a continuous gastric drip was started. It consisted of 1500 cc. of pro- 
tein hydrolysate at the rate of 25 drops per minute, alternated with 1800 cc. of milk 
and cream at twice that rate. After several days, the milk and cream caused nausea 
and generalized gas pains. Protein hydrolysate also nauseated the patient, and he 
vomited once during its administration. Thereafter, 500 cc. of hydrolysate was 
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alternated with 600 cc. of milk and cream, the rate of flow remaining the same. All 
discomfort immediately subsided. 

On 11-28-45 the Levine tube was removed, 7 days after its insertion. Treatment 
then consisted of 3 bland meals daily and the other measures previously outlined. 
In order to minimize nocturnal gastric secretion, nothing was allowed orally after 
9 P.M. 

Rtsulis. Roentgenologic reexamination on 11-30-45 revealed the barium meal 
to pass in normal rate and fashion. The duodenal bulb filled smoothly, had a normal 
contour, and emptied freely. No evidence of the previous ulcer remained. During 
treatment, the total serum protein rose from 4.1 to 5.5 gm. per cent, and the patient 
gained 3 pounds. His feeling of strenth and general well-being was much improved. 

Follow-up, For several weeks following hospital discharge, the patient had noc- 
turnal epigastric distress, which was quickly relieved with antacid. Seven weeks after 
discharge, repeat fluoroscopic and film studies revealed no evidence of ulcer or other 
pathology in the stomach and duodenal bulb. Peristalsis continued to be normal and 
the patient had become completely free of ulcer symptoms. X-ray examination was 
repeated 15 weeks after discharge and showed no recurrence of gastrointestinal 
hyperirritability or duodenal ulcer. The patient was still symptom-free, his total 
senun protein had risen to 6.5 gms. per cent, and his initial weight gain of 3 pounds 
had been maintained. 

Case X. L. P., 31 year old colored male. Occupation: Cement finisher. 

Ulcer History, This patient developed his first symptoms in May, 1945. At that 
time he noted a '^drawing” sensation in the left upper quadrant, close to the midline. 
It was a dull ache, rather than a pain, and frequently radiated a few inches to the 
left. There was no definite time relation of abdominal discomfort to eating, but it 
usually occurred at 4 or 5 P.M. and lasted 1 hour. The patient had not vomited, 
hemorrhaged, or had other complications. 

Fluoroscopic and film studies on 11-9-45 revealed a constant deformity of the duo- 
denal bulb, which could not be smoothed out during fluoroscopic palpation of the 
abdomen. The diagnosis of duodenal ulcer was made and the patient placed on 
strict medical management. Check films on 2-28-46 showed improvement in the 
previous deformity, which persisted, however. Peristalsis was regular in rate and 
tone. 

Treatment A gastric drip of protein hydrolysate and milk and cream mixture was 
instituted, as in Case I. It was continued for 7 days, then replaced by 3 bland meals 
and intravenous hydrolysate (500 cc. t.i.d.). The routine antispasmodics, antacids, 
and sedatives were also employed. 

Residts, Ten days after therapy had been started, roentgenologic reexamination 
revealed the behavior of the stomach and duodenal bulb to be normal, and there was 
no evidence of the previous ulcer. S3miptoms had been absent since institution of 
the gastric drip. Contrary to the usual findings, the patient’s weight had dropped 
from 163.5 to 163.0 pounds. 

Total scrum protein levels were determined daily during gastric drip treatment and 
showed a rise from 5.0 to 6.2 grams per cent. 

The stomach contents were aspirated at N^rious times while the gastric drip was 
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running. Before treatment had been started, analysis revealed 53 units of free acid 
and 66 units of total acidit}'. Subsequent aspirations were performed 30 minutes 
after temporarily discontinuing the drip. They averaged 0 units of free acid and 69 
of total acidity during the administration of milk and cream. While protein hydroly- 
sate was being given, the values varied from 0 to 34 units of free and from 50 to 71 
units of total acidity. 

Follow-up. Repeat roentgenograms have not yet been taken, but 1 month after 
discharge Hie patient felt fine and had been completely symptom-free. 

Case XIV. E. R., 41 year old white female. Occupation: housewife. 

Ulcer Eislory. The patient suffered from a “nervous breakdown” in 1940. Fol- 
lowing recovery from tliis she had frequently complained of dyspepsia, but nothing 
more alarming had developed. On 1-17-46, however, she suddenly developed severe 
epigastric pain, which later became generalized and radiated to the back and right 
shoulder blade. It was colicky in nature and occasionally radiated down the left 
arm. The patient repeatedly vomited undigested food and bile, this temporarily 
relieving her pain and nausea. 

She was a difficult diagnostic problem. After the possibilities other than peptic 
ulcer had been ruled out, however, a gastrointestinal series was ordered, despite the 
patient’s inability to retain food and the history of a negative series four months 
before. 

X-ray Findmgs. Studies performed on 1-21-46 revealed marked hyperistalsis and 
spasticity of the stomach. A filling defect was noted on the greater curvature side of 
the pyloric end of the stomach close to the pyloric ring. The duodenal bulb had a 
normal contour and filled and emptied freely. At 6 and 8 hours there was a large 
gastric retention. The diagnosis was pre-p}doric ulcer and gastric retention; the 
latter due to fatigue of the gastric musculature secondary to prolonged pylorospasm. 

Treatment. Because of the patient’s inability to retain the Levine tube, protein 
hydrolysate was given solely by venoclysis. Five hundred cc. was administered three 
times daily for 7 days and supplemented by hourly feedings of inUk and cream, which 
she managed to retain. Suitable sedatives, antacids, and antispasmodics were 
prescribed. 

Results. Symptomatic relief was delayed as compared with tlie results obtained 
by gastric drip technique. The patient did not vomit, however, once hydrolysate 
had been started, and in two days she complained only of slight epigastric pain and 
tenderness. From the third day on, she was completely symptom-free. 

This is one of two cases which developed side reactions to protein hydrolysate ad- 
ministration. Frontal headache, facial flush, and general malaise developed if the 
venoclyses exceeded the rate of 50 drops per minute. The ulcer disappeared, never- 
theless, and the total serum protein rose from 6.2 to 7.0 grams per cent during treat- 
ment. Fluoroscopic and film studies showed normal gastro-duodenal activity, no 
evidence of the previous prepyloric filling defect, and no gastric retention at six hours. 

Follow-up. Roentgenograms 7 weeks after hospital discharge revealed the stomach 
and duodenal bulb to continue to have a normal appearance. The patient had 
occasional periumbilical pain, but this had no time relation to eating and was relieved 
by passage of flatus. 
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^ SUMMARY OR RESULTS 

In 9 of the 15 cases included in this study the ulcer deformity completely 
disappeared, according to the roentgenograms taken immediately after therapy. 
Five cases showed marked improvement by X-ray, one of these (Case V) dis- 
playing complete disappearance of his duodenal deformity 11 weeks later. 
Case XV failed to improve. In general, the older the patient and the longer 
his ulcer history, the less rapid and complete his roentgenologic recovery. 

Of the 14 cases which improved, none had evidence of crater formation after 
treatment. Case V, one of 3 with a 6-hour gastric retention, had a slight 
retention at the time of hospital discharge, but studies 11 weeks later revealed 
complete resolution of the duodenal deformity and a normal rate of gastro- 
duodenal emptying. 

Four patients had hematemesis and melena just prior to admission, but fur- 
ther bleeding did not occur once treatment was instituted. Case XIII had a 
duodenal ulcer according to admission roentgenograms, but check films follow- 
ing therapy revealed a small deformity on the lesser curvature of the stomach. 
This had previously been obscured by marked gastric dilatation and rotation, 
which subsided as the duodenal ulcer and associated pylorospasm cleared up. 
Whether this gastric deformity was a cicatrix or an ulceration could not be 
determined, but the absence of symptoms made the former more probable. 

Case XV failed to respond to treatment. A 52 year old white male with a 
IS-year history of intermittent urticaria and migraine, he entered the hospital 
because of a mild diabetes, which was easily controlled. Nausea and vomiting 
developed, and subsequent studies revealed a duodenal ulcer associated with 
severe gastritis. Intravenous treatment was elected because the patient could 
not retain a Levine tube, but 15 days of this were ineffective. The ulcer was 
thought to be secondary to an elevated histamine level accompanying his 
allergic state, which was not under control. 

The average course of protein hydrolysate lasted 9 days. X-ray check 
studies were performed immediately thereafter. Total serum proteins were 
determined in 1 1 cases, the average value before therapy being 5.3 gm. per cent, 
and that after therapy 6.2 gm. per cent, representing an average rise of 0.9 gm. 
per cent in 9 days. The average weight gain for 12 patients was If pounds, 
but values varied from plus 6f to minus 5 pounds. 

All except Case XV were rendered completely free of ulcer symptoms during 
treatment. Drip feeding usually accomplished this immediately but occasion- 
ally required 12 hours. Intravenous hydrolysate at times afforded complete 
relief within 12 hours but ordinarily required 48 hours, and in one case (III) 
96 hours. 

Side reactions were infrequent. No cellulitis or phlebitis was encountered 
incident to hydrolysate venoclysis. Case I vomited when receiving 1500 cc. 
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uninterruptedly by gastric drip, but this disturbance was eliminated by alter- 
nating 500 cc. of protein hydrolysate with 600 cc. of milk and cream. Another 
individual (XIV) developed a frontal headache, facial flush, and nausea, but 
only when the venoclysis exceeded 50 drops per minute. No other side reac- 
tions attributable to protein hydrolysate were noted in administering 205 litres 
of the product. 

Follow-up and control studies are not yet complete, the investigation having 


TABLE IV 


CASE 

AGE 

ULCEK 

HISTORY 

COilPtlCATIONS 

TREATMENT 

X-RAY ni- 
PROVZMENT 

SYMPTOMATIC 

RELIEF* 

SERUM 

PROTEIN 

ELEVATION 

WEIGHT 

GAIN 

Mode 

Dura- 

tion 






days 




lbs. 

I 

37 

3yr. 


drip 

7 

complete 

complete 

4. 1-5.5 

3 

II 

36 

15 mo. 

hematemesis 

drip 

7 

complete 

complete 


4 

III 

39 

4 da. 


i.v. 

10 

complete 

complete 



ivt 

64 

4 yr. 


com.J 

9 

complete 

partial 


-1 

V 

69 

15 yr. 

retention 

drip 

7 

marked 

complete 

5. 5-6. 7 

4 

Vlt 

30 

5 yr. 


drip 


marked 

complete 


-5 

vilt 

49 

8yr. 


drip 


complete 

complete 

5. 9-6.2 

1 

villt 

56 

4 mo. 


com. 


marked 

complete 


1 

IX 

35 

2.5 mo. 


i.v. 


complete 


5. 4-6,2 

n 

Xt 

31 

10 mo. 


com. 

10 

1 complete 

complete 

5. 0-6.0 

I 

Xlt 

44 

10 mo. 

hematemesis 

com. 

9 

marked 

complete 

7. 2-7. 8 

n 

XII 

34 

4yr. 

hematemesis 

1 com. 

12 

marked 

partial 

4.3-5. 6 

61 

XIII 

42 

lyr. 

! hematemisis 

com. 

9 

complete 

complete 

3. 2-5. 5 

5 




I and reten- 










tion 







XIV 

! 41 

4 da. 

vomiting and 

i.v. 

7 

complete 

complete 

6.2-7. 0 





retention 







XV 

52 

Iwk. 

vomiting 

i.e. 

15 

none 

none 

6. 0-6.0 



* Symptomatic relief refers to period following hospitalization. All but case XV were completely 
relieved during treatment, 
t Intractable cases, 

JCom. = combined 


been started only S months ago. So far, however, no case in which X-ray evi- 
dence of the ulcer completely disappeared has had a recurrence. Only one of 
this group (IV) is having symptoms, these being intermittent and mild. Pa- 
tients who were roentgenologically markedly improved have remained so, or 
shown even further recovery on subsequent studies. Case XV, who did not 
respond to treatment while hospitalized, later improved, but there probably 
was little connection between therapy and his subsequent symptomatic re- 
covery. Finally, all serum proteins have maintained or exceeded the level at 
the time of hospital discharge. 

An analysis of individual cases appears in Table IV . 
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SUMMARY AND CONCLUSIONS 

Thirteen cases of duodenal ulcer, 1 of gastric ulcer, and 1 of combined duo- 
denal and gastric ulcer are presented. A 6 per cent solution of protein hydroly- 
sate was administered by gastric drip or venoclysis, 1500 cc. being given daily 
for an average of 9 days. 

In 9 cases, X-ray evidence of ulcer disappeared. Five cases showed marked 
improvement, one of these clearing up completely in 11 weeks. One patient 
failed to respond to treatment. It is believed that protein hydrolysate is 
effective in treating the ulcer patient because it neutralizes gastric acid and 
adds to the supply of body protein. 

Follow-up and control studies are being undertaken to confirm the long 
range value of protein hydrolysate in peptic ulcer therapy. 
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PROTEIN HYDROLYSATE THERAPY FOR PEPTIC ULCER 

Report on 26 Cases 
Horace H. Hodges, M.D.* 

From ihc Gasiro-Inicsiinal Scclion (Kinscy-TJwmas Foundation) of the Medical Clinic^ 
Hospital of the University of Pennsylvania, 

INTRODUCTION 

In view of the current wide-spread interest in protein metabolism and of the 
therapeutic use of amino acids in various diseases, it is not surprising that a 
protein hydrolysate has been tried in the treatment of peptic ulcer. Unfortu- 
nately its apparently beneficial effect, before being confirmed by adequate 
clinical experience, has been widely publicized in the lay press. Co Tui and 
his associates (1), however, have reported favorably on the use of such hydroly- 
sates in 26 cases of this disease and have suggested that the beneficial effect 
may be due to the ljuffering action of the amino acids and a high nitrogen in- 
take. Their impression has been supported by that of Schenker and Clark 
(2), who, however, used the hydrolysate only as a supplement to a bland diet 
in the pre-operative management of 55 ulcer patients. They reported prompt 
relief of symptoms and, at operation, a reduction of gastritis, duodenitis, edema 
and hyperemia. More recently, Vinci and his associates (3) have advocated 
a high protein, high caloric diet, in which a protein hydrolysate is the principal 
source of nitrogen. On such a program, which included hospitalization and 
“almost complete” bed rest, they reported many of their 30 patients “clinically 
and radiographically free of ulcer” after 18 to 21 days. Eight patients in this 
series, however, required surgical intervention primarily because of the mani- 
festations of intractable ulcer. 

The purpose of the study reported in this preliminary communication has 
been to evaluate critically the effectiveness of the oral administration of a pro- 
tein hydrolysate in the treatment of chronic peptic ulcer and to make certain 
observations pertaining to nutrition and metabolism in human subjects whose 
sole source of dietary nitrogen was pre-digested protein. 

SUBJECTS 

Since February, 1946, 26 patients have been selected for this study, primarily 
on the basis of the chronicity of their ulcers. Twenty-four had received ade- 
quate conventional dietary therapy previously on an ambulatory basis without 
significant improvement or had suffered a recurrence of symptoms while adher- 
ing to such a program. One of these, in addition, received rigid dietary man- 

1 Resident in Medicine and Fellow in Gastroenterology. Present address 117 W. 7th St. 
Charlotte 2, N.C. 
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TABLE I 

Pertinmi data rdaiive to patients heforeinilialion of hydrolysate therapy and the general results 

of the therapy 


CASE 

NO. 

AGE 

ANT) 

SEX 

LOCATION or ULCER 

DURA- 

noN or 

ULCER 

SYltP- 

TOUS 

ULCER UANIFES* 
TATXONS 

ROENTGEN 

ANO ENDOSCOPIC 

appearance 

BEPORE 

TREATMENT 

DURA- 
TION OF 
UYDRO- 
LVSATE 
THER- 
APY 

DURA- 
TION OF 

pain 

AFTER 

BEGIN- 

NING 

TREAT- 

MENT 

roentgen 

AND endoscopic 

appearance 

AFTER 

TREATMENT 

follow-up 

OBSERVATIONS 

c 

*3 

Bleeding 

Retention 

vomiting 




yrs. 





mm 

days 



1 

56 

B 

6 

2+ 

0 

0 

Crater, irritabili- 

Wm 

7 

No evidence* of 

Recurrence after 


M 






ty 

■I 


active ulcer 

5 weeks. Va- 












gotomy 

2 

30 

J 

2.5 

4+ 

0 

0 

Penetrating era- 



Not done 

Vagotomy 


M 






ter just distal 












to the stoma 





3 

31 

D 

5 

1+ 

3+ 

0 

Crater, irrita- 

14 

1 

No evidence of 

No recurrence in 


U 






bility 



active ulcer 

8 months 

4 

40 

J 

0.8 

4+ 

0 

0 

Penetrating era- 

19 

9 

No evidence of 

No recurrence of 


M 






ter just distal 



active ulcer 

symptoms and 








to the stoma 




radiographi- 












cally negative 












after 6 mo. 

5 

45 

G 

0.3 

4+ 

0 

0 

Penetrating era- 

21 

2 

No evidence of 

No recurrence in 


M 






ter, 2x2 cm.. 



active ulcer 

2 mo. 








lesser cun’a- 












ture of antrum 





6 

32 

B 

13 

3+ 

0 

1+ 

Crater, “clover- 

21 

1 

Beformity per- 

Gastric resection 


M 






leaf deformi- 



sists. No 

for residual py- 








. ty". 70% gas- 



crater seen. 

loric obstruc- 








trie retention 



10% reten- 

tiOD 








at 3 hours 


1 

tion at 3 












hours 


7 

63 

J 

2 

3+ 

1+ 

0 

Bleeding crater 

21 

5 

No evidence of 

1 No recurrence in 


1 






just distal to 



active ulcer. 

j 6 mo. 








the stoma seen 



Gastroscopy 









by gastroscope. 



imsatisfac- 






1 



Not seen radio- 



tory 






i 



graphically 





8 

47 

D 

1.5 

3+ ! 

0 

0 

Deformity, irri- 

19 

8 

No improve- 

Recurrence after 


M 






tability and 



ment 

3 weeks 








questionable ' 












crater 





9 

49 

B 

2.5 

3+ 

0 

0 

Crater, irrita- 

15 

4 

No evidence of 

Recurrence after 


F 






bility 



active ulcer 

5 mo. 

10 

37 

G 

5 

2+ 

0 

0 

Crater, 5x7 mm., 

14 

1 

No evidence of 

Gaseous indiges- 








lesser curva- 



active ulcer 

tion after 4 mo. 








ture 




Radiographi- 












cally negative 












after 5 mo. 

n 

18 

B 

1.5 

2+ 

0 

0 

Crater, irrita- 

19 

1 

Iriitabilit>‘, no 

No recurrence in 


F 






bility and 



crater. 5% 

4 mo. Further 








moderate gas- 



gastric reten- 

radiographic 








tric retention 



tion at 3 

improvement 











hours 


n 

36 

D 

9 

2+ 

0 

0 

Crater, irrita- 

19 

4 

No c\M'dence of 

Ko rccurxcacc in 








bility 



active ulcer 

3 mo. 

13 

|KiJ 

B 

22 

4+ 

0 

D 

Irritability, 

19 

4 

No improve- 

Recurrence after 


IK2] 






spasm and 



ment 

1 week. Va- 



« 





questionable 




gotomy 

— 


m 





crater 


1 
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TABLE l-^Continued 


CASE 

NO. 

ACE 

AND 

SEX 

LOCATION OP ULCER 

DURA- 
TION or 
ULCER 
SYMT*. 
TOMS 

ULCER MANMPES- 
TATIONS 

ROENTGEN 
: AND ENDOSCOPIC 
APPEARANCE 
DEFORE 
TREATMENT 

DURA- 
TION 01 
HYDRO- 
LYSATE 
THER- 
APY 

DURA- 
TION OI 
^ PAIN 
- AFTER 
; HEGIN- 
NINO 
TREAT- 
MENT 

roentgen 

AND ENDOSCOPI 
APPEARANCE 
AITER 
TREATME.ST 

^ FOLLOW-UP 

OnSEEVATIONS 

c 

'n 

Bleeding 

Rcteniion 

vomiting 




yrs. 





days 

days 



U 

46 

D 

S 

4+ 

0 

0 

Crater, irtila- 

10 


Kot done 

Gastric resection 


M 






bility 





IS 

29 

D 

3 

1 + 

0 

0 

Crater, irrita- 

21 

1 

No evidence of 

Recurrence after 


M 






bility 



active ulcer 

1 mo. 

16 

49 ; 

D 

7 

24- 

0 

0 

Crater, irrita- 

21 

2 

No evidence of 

No recurrence in 


F ! 






bility 



active ulcer 

4 mo. 

17 

49 j 

D i 

3 ; 

1 + 

14 ; 

0 

Crater, spasm 

21 

2 

No improve- 

Recurrence after 











ment 

2 mo. Gastric 












resection 

18 


D 

11 

3+ 


14 

Pyloro-duodcnal 

20 

2 ! 

Irritability. 

Recurrence after 








spasm. 70% j 



No gastric 

4 mo. 








gastric reten- 



retention at 









tion at 3 hours 



3 hours 


19 


D 

18 

; 34 

0 

, 0 

1 Crater, irrita- 

21 

5 

No evidence of 

No recurrence in 


F . 






1 bility, Modcr- 



active ulcer 

1 rao. Radio- 








1 ate gastric re- 




graphically 








tention at 3 




negative 








hours 





20 

39 

D 

10 

44 

0 

0 

Two craters, irri- 

21 

20 

Irritability. 

: Recurrence after 


M 






lability 



One ques- 

6 weeks 











lionablc 












crater 


21 

34 

G 

10 

24 

0 

0 

Crater on lesser 

21 

4 

Antral spasm 

No recurrence 


F 






curvature. 



but no crater. 

in 1 mo. 








Antral spasm. 



No gastric re- 









60% gastric 



tention at 3 









retention at 3 



hours. Gas- 









hours 



troscopy 












negative 


22 

52 

D 

20 

34 

34 

0 

Crater, spasm 

6 


Not done 

Vagotomy 


M 











23 

48 

D 

1 

34 

0 

0 

Two craters, ir- 

21 

2 

Irritability, no 

No recurrence in 


M 






ritability 



crater 

1 mo. 

24 

32 

D 

7 

44 

0 

0 

Penetrating cra- 

21 

10 

Decreased 

No recurrence in 


M 






ter, spasm 



spasm, ques- 

1 mo. 











tionable 












crater 


25 

51 

E 

2 

24 

0 

0 

Crater near car- 

21 

1 

CardiO'Spasm, 

No recurrence in 


M 






dia. Congeni- 



no crater 

1 mo. 








tal short 












esophagus. 












Small hiatal 












hernia. Eso- 












phagoscopy 












unsatisfactory 












and followed 












by mediasti- 












nitis 





26 

48 

G 

l.S 

34 

0 

0 

Crater, 1,5 x 1 

21 

4 

No evidence of 

No recurrence in 


F 






cm., lesser 



active ulcer. 

1 mo. 








curvature 



Gastroscopy 












revealed o 









1 

1 


healed scar 



* No crater or secondar}’' evidence of an ulcer was demonstrable, although deformity due to 
scarring may have been present. 













PROTEIN HYDROLYSATE THERAPY FOR PEPTIC ULCER 


479 


agement in the hospital for two weeks prior to the institution of the hydrolysate 
therapy. The 2 others (Nos. 5 and 10, Table I) had not been adequately 
treated in the usual manner, but were included because each had a chronic 
gastric ulcer, the crater of which was nicely demonstrable in profile by roent- 
genogram, thus affording an opportunity to observe variations in its size with 
the progress of the therapy. This rather strict selection of subjects accounts 
for the relatively small number employed. 

Twenty-three of the patients were hospitalized for the entire course of treat- 
ment. Two (Nos. 10 and 25) were hospitalized for an initial 4 and 7 da)'s, 
respectively, and thereafter continued the treatment on an out-patient basis. 
One patient (No. IS) was treated entirely on an out-patient basis, being allowed 
to continue his work as resident physician in the hospital. All hospitalized 
patients were allowed as much activity as they desired throughout the treat- 
ment period. 

The pertinent data regarding these patients are given in Table I. Twenty 
were males, 6 females. The ages varied from 18 to 63 years. Eighteen had a 
duodenal, 4 a gastric, 3 a gastro-jejunal (stomal) and 1 an esophageal ulcer. 
The duration of symptoms ranged from 4 months to 22 years. Five patients 
exhibited prolonged gastric retention by roentgen study. Two were suffering 
from retention vomiting at the time the hydrolysate therapy was initiated. 
Three patients had had a recent hemorrhage and 1 was bleeding slowly at the 
beginning of the treatment. Five had clinical and roentgenological evidence 
of deep penetration and (or) threatening perforation. 

In each patient, the symptoms and physical observations indicated clearly a 
diagnosis of active peptic ulcer. Except in 3 instances, this diagnosis was 
radiographically confirmed very shortly before or at the onset of hydrolysate 
therapy. Gastroscopy demonstrated a gastro-jejunal ulcer immediately prior 
to treatment in 1 of these exceptions. The second had had repeated roentgen 
study over a period of 18 months, all showing a large duodenal crater and 
moderate gastric retention. Though the last such examination had been done 
3 months before the hydrolysate therapy, she had shown no symptomatic im- 
provement; on clinical grounds, no doubt existed as to the presence of an active 
ulcer. The third patient who was not radiographed immediately before treat- 
ment had had a gastroenterostomy for an intractable duodenal ulcer in 1934 
and repeated episodes of hemorrhage and ulcer pain had occurred since that 
time. Three months before treatment, a crater in the duodenal cap had been 
demonstrated radiographically. He was having intractable pain and had 
suffered a large gastro-intestinal hemorrhage only two days before the institu- 
tion of the hydrolysate therapy. All patients except Nos. 2, 14 and 22, in 
whom treatment was discontinued prematurely because of a complication or of 
failure to respond satisfactorily, were rc-examined roentgenologically after 14 
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to 21 days of therapy. Follow-up gastroscopic examinations were done in 
appropriate eases. 


TliEATJCENT PROGRAJf 

The therapy consisted of the frequent administration of an equal mixture of 
'"protolysate and dextri-maltosc” (Laboratory Product No. 197^). Between 
650 and 800 gm. of this mixture, dissolved in 2000 to 2400 cc. of water, depend- 
ing on tlie size of the patient, were administered daily. Divided feedings were 
given as frequently as necessary to control symptoms, but at least every 2 hours 
while awake. The average sized patient ingesting 750 gm. of this mixture 
daily was pro\dded the nitrogen equivalent of 285 gm. of protein, about 2900 
calorics, and about 7.5 gm. of sodium cliloride. 

Protolysate (formerly called “amigen”) is an enzymatic hydrolysate of casein, 
which, according to the manufacturer, contains 12 per cent total nitrogen, 65 
per cent of which is amino nitrogen. It is said that each gm. yields 3.7 calories 
and is equivalent in nitrogen content to 0.76 gm. of protein. The content of 
sodium and of chlorine, each, is given as 1.5 per cent. The content of iron and 
other important minerals, according to the manufacturer’s analysis, is such that 
a daily intake of 650 to 800 gm. of the mixture meets the optimal mineral re- 
quirements given by Rose (4). The dextrimaltose is considered to have no 
special value other than tliat of supplying carbohydrate and calories (3.9 
calories per gm.). 

Except in 4 instances, no other food material was allowed during the treat- 
ment period of 14 to 21 days, but adequate vitamin supplements were provided 
routinely. These 4 patients received 15 to 30 cc. of light cream or vegetable 
oil with each 2-hour feeding in an effort to decrease the speed of gastric empty- 
ing. Syntropan and gelusil were allowed during the first 5 days in the treat- 
ment of 1 patient. Syntropan was inadvertently administered throughout the 
treatment period in another. Iron was administered only in the presence of 
an appreciable anemia. Toward the end of the study, it became the practice 
to continue for 3 to 6 weeks after resumption of a bland diet the administration 
of 100 gm. of protolysate daily in the form of interval feedings. 

lUESULTS 

Symptomaiic: Complete relief of symptoms was obtained in 23 patients in 
an average of 4.4 days (Table I). These patients from the start uniformly 
experienced more complete and longer relief from pain following the individual 
protolysate-dextrimaltose feedings than they had previously received from 
milk and cream or other bland foods. Retention vomiting disappeared almost 

’ Supplied through the courtesy of Dr. Warren M. Cox, Jr., of The Mead Johnson Company. 
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immediately. Six of them required feedings more frequently than each second 
hour for the first few days. 

The remaining 3 patients failed to respond symptomatically or were actually 
worse. In them the treatment was discontinued after 2, 10 and 6 days respec- 
tively: in one (No. 2), because a perforation was feared; in the second (No. 14), 
because of a massive gastro-intestinal hemorrhage; and in the third (No. 22), 
because of the failure to obtain symptomatic relief. 

TABLE 11 


The ej^ecl of proiein hydrolysate therapy on body weightf blood urea nitrogen^ serum protein and hemoglobin 


CASE KO. 

WEIGHT CHAKGE 

BLOOD UEEA Nj 

SEBUlt PROTEIN 

Hemoglobin 

Before 

therapy 

At end 
therapy 

Before 

therapy 

At end 
therapy 

Before ! 
therapy j 

At end 
therapy 


lbs . 

tngm . % 

T « rm . % 

rm . % 

m.% 

sm .% 


1 

4-3 

12 

23 

6.4 

6.8 

82 

80 

2 

-2 

12 

12 

7.1 

6.8 



4 

0 

13 

22 

6.1 

6.1 

50 * 

50 

5 

+4 

12 

12 

7.9 ' 

6.1 

86 

86 

6 

+2 

17 

31 

7.2 

6.4 

80 

77 

7 

+6 

12 

15 

6.7 

6.1 

62 

72 

8 

4-8 







9 

+4 





83 

81 

10 

4-1 







11 

4-4 







12 

4-4 




j 

100 

75 

13 

4-3 

. 24 

15 

6.4 

7.7 



IS 

0 

11 

18 

6.9 ! 

6.7 



16 

4-7 

10 

12 

6.3 1 

6.5 



17 

4-7 

19 

21 

7.1 

6.0 

49 * 

48 

18 

4-10 




6.5 

48 * 

47 

19 

4-14 

10 

14 


6.0 

67 * 

66 

20 

4-5 

24 

24 


6.2 

90 

96 

21 

4-9 

7 

11 

7,0 

7.2 

65 * 

71 

22 

4-3 

14 

17 


6.8 

55 * 

64 

23 

4-5 

17 

21 


6.5 

101 

100 

24 

4-4 




6.8 

103 

94 

25 

4-2 

17 

27 



74 

84 

26 

4-5 

10 

22 


6.9 

74 

65 


* Ferrous sulfate administered orally. 


Romtgen observations: Of the 23 patients who became asymptomatic, 12 
showed no roentgen evidence of ulcer activity after the 2 to 3 weeks^ treatment 
period. Eight showed marked improvement but with some residual irritabil- 
ity, spasticity and (or) deformity and no demonstrable craters. In 3 there was 
no radiographic evidence of improvement. 

The amount of barium retained in the stomach at the end of 3 to 4 hours was 
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markedly reduced in every instance. A marked degree of gastric retention seen 
in 2 patients before treatment entirely disappeared (Fig. 1). 

Niiirilio7i<iJ and mcfaholic obscrvatiojis: A gain in weight was the rule, the 
average being 4.5 pounds (Table II). A single patient lost weight in the 
amount of 2 pounds, and 2 patients exhibited no weight change. The maximal 
gain was 14 pounds in 3 weeks. 

Ten of 11 patients on whom accurate intake-output records were obtained 
showed an appreciable diuresis during the last few days of treatment and (or) 
the 2 to 3 days immediately following resumption of an ordinary bland diet. 
With the diuresis, a loss of weight averaging 2.8 pounds occurred. This was 
noted usually in the patients whose weight gain had been above the average 
so that tlie majority maintained a net gain varying from 3 to 10 pounds. Also 
contributory to the weight loss was the fact tliat the majority of the patients 
were fasted an average of 25 of the first 48 hours after termination of the treat- 
ment in preparation for a gastric analysis and a gastro-intestinal roentgen 
study. 

A serum protein determination was done on 18 patients immediately before 
and upon completion of treatment (Table II). In only 1 was the initial value 
below 6 gm. per cent. Six patients gained an average of 0.55 gm. per cent, 
while 1 1 lost an average of 0.66 gm. per cent. No change was noted in the other. 
No serum protein value declined below 6 gm. per cent. In 1 (No. 22), the 
serum protein level rose from 5.7 to 6.8 gm. per cent after only 6 days of 
hydrolysate therapy. 

A blood urea nitrogen determination was likewise made on 17 patients. The 
initial value was elevated slightly in 3 patients who had received hydrolysate 
feedings for 24 hours before the determination. No evidence of impaired renal 
function was present in these patients. Thirteen patients exhibited an in- 
crease during the treatment period averaging 6.5 mgm. per cent. In several 
instances the blood urea nitrogen was found higher about mid-way of the 
treatment period than at the end, suggesting some adaptability on the part of 
the body to handle this excess urea. 

The effect of the hydrolysate therapy on hemoglobin is shown m Table II. 
Nine patients showed an anemia var3ang from 48 to 74 per cent of hemoglobin. 
Four of these exhibited a rise of hemoglobin, with or without supplementary 
iron during the treatment. Five showed no rise. A rapid increase in hemo- 
globin was noted after resumption of a bland diet including meat in 2 of the 
patients who had shown no rise during the hydrolysate therapy. Excluding 
Case 14, which developed bleeding, only 1 patient (No. 12) exhibited an appre- 
ciable decline in hemoglobin. This remains unchecked and, if accurate, un- , 
explained. 
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Gastric acidity: Fractional gastric analysis, using a test meal of oat-meal 
gruel, was performed under comparable conditions immediately before and at 
the termination of the treatment in 10 patients. The acid secretory response 
to this stimulant after treatment, as compared to that before, was decreased 
in 6, increased in 2 and unchanged in 2. 

The immediate effect of protolysate-dextrimaltose feedings on gastric acidity 
was determined 18 times in 14 patients (Table III). The technic of the ordi- 


TABLE ra 

Tht effect of individttul feedings of protolysate and dextrimaltose viixtnre on gastric acidiiy in 14 cases 

of peptic nicer 



TREE HVDHOCHIjOKIC ACID 

CAST NO. 

Fasting 

Minutes after prololysate-deitrimaltose feeding 


15 

30 

45 

60 

75 

90 

105 

120 

6 

42 

0 

0 


22 


; 66 


84 

8 

38 

0 

0 

0 

0 

( 

1 10 


28 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11 

8 

0 

0 

0 

0 

0 

0 

6 

18 

12 

26 

0 

0 

0 

0 

54 

; 60 

42 ! 

62 


28* 

0 

! 0 

0 

0 

4 

i 20 


26 

13 

82 

! 0 

0 

0 

10 

60 

! 90 

102 

110 

14 

42 

0 

0 

i 26 

60 


24t 

60 


36t 

68 


26* 

0 

0 

0 

0 


72 


84 

15 

0 

0 

0 

0 

1 0 

16 

46 


62 

Id 

38 

0 

0 

0 

I 0 

0 

0 

0 

0 

17 

0 

0 

0 

0 

0 

0 

0 

28 

24 

18 

56 

0 

0 

0 

0 

32 


44 

52 

19 

4 

0 

0 

0 

0 

8 

10 ! 


18 

21 

20 

0 

0 

0 

0 

0 

16 


42 

23 

30 

0 

0 

0 

0 

0 

0 

0 1 

48 


* Determinations begun 2 hours after the last of a series of 2-hourly feedings, 
t Single detcnnmatlon 2 hours after the last of a series of 2>hourly feedings. 
t Single determination hours after the last of a series of -hourly feedings. 


nary fractional gastric analysis was employed except that a single feeding, con- 
taining 60 to 70 gm. of protolysate-dextrimaltose mixture in 200 cc. water, was 
^ substituted for the oat-meal gruel. In every instance the gastric content was 
immediately rendered free of ionizable hydrochloric acid as measured by 
Topfer’s reagent. Free hydrochloric acid remained absent for an average of 70 
minutes, the range being 30 to 120+ minutes. In general it was noted that the 
time for reappearance of free acid was proportional to the rapidity of gastric 
emptying. In other words, free acid was absent longest in stomachs which 
emptied slowest. It was also noted that free add was absent longer after the 
















484 


HORACE n. HODGES 


last of a series of 2 hourly feedings than after the first feeding of the day when 
the patient had fasted overnight. Consequently, the majority of the patients 
had no free acid in their stomachs for more than half the waking hours and a 
reduced amount for the remainder of the time. 

Complicaimis and difficulties encountered: A single major complication devel- 
oped during our experience with the hydrolysate therapy, this being a serious 
gastro-intestinal hemorrhage on the 10th day. 

Diarrhea appeared in 2 patients. In 1 it persisted at the rate of 5 to 6 small 
liquid stools daily, in spite of the administration of bismuth subcarbonate, 1 
gm., 4 times daily. The other case of diarrhea was transient and required no 
treatment. As a rule bowel movements were less frequent and less voluminous 
than usual for the individual patient. 

Though the taste of protolysate is somewhat unpleasant, no real difficulty 
was encountered on that account. All the patients ceased to object to the taste 
after 24 to 48 hours. It is interesting, however, that this mixture, in spite of 
supplying an adequate caloric and nitrogen intake, did not satisfy the normal 
sensation of hunger. 

It is perhaps noteworthy that no patient developed any clinical manifesta- 
tion which might have been attributed to a diet entirely devoid of fat. 

rOLLOW-UP OBSERVATIONS 

Of the 20 patients in whom roentgen evidence of healing or improvement oc- 
curred, 5 had a recurrence of ulcer symptoms within 1 to 5 months after 
termination of the therapy. One was subjected to a gastric resection, in spite 
of the absence of recurrent ulcer symptoms, because of partial pyloric obstruc- 
tion. Fourteen have remained asymptomatic for 1 to 8 months. In no 
instance has a gastric ulcer recurred. 

All 3 patients, who exhibited no improvement radiographically, subsequently 
had a prompt return of ulcer symptoms which necessitated surgical treatment. 
The 3 patients who failed to respond symptomatically have also been subjected 
to operation. 

COMMENT 

An accurate evaluation of the results from the hydrolysate therapy in this 
series is difficult and largely a matter of clinical impression. Three ‘‘failures” 
occurred in the 26 patients, but the majority of them made a more satisfactory 
response to the protein hydrolysate therapy, administered in the hospital, than 
they had previously made to ambulatory conventional management. There 
ran be no doubt regarding the beneficial effect of hospitalization per se in peptic 
ulcer. It was to minimize this factor that the patients were not confined to 
bed at any time. Also, in 2 patients, the factor of hospitalization does not enter 
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into the comparison, and in these the protein hjrirolysate therapy proved to be 
the more efficacious. In several other instances, the prompt relief of symp- 
toms and the roentgenologic demonstration of rapid healing of a large crater 
ard of the disappearance of gastric retention was dramatic (Nos. 4, 5, 7, 18, 21, 
23, 25 and 26, Table I; Figs. 1 to 6). The patient with an esophageal ulcer 
deserves special comment since peptic ulceration in this area is uncommon and 
usually quite refractory to medical management. Relief of symptoms was 
immediate and a roentgen examination after three weeks of the treatment indi- 
cated that the ulcer had healed. 

A rough comparison of the immediate results presented in this paper may be 
made with results reported by Cummins, Grossman and Ivy (5) in a study of 
'dealing time” of craters in 63 cases of duodenal and six cases of gastric ulcer. 
On energetic hospital management, an average of 40 days was required for the 
disappearance of a duodenal ulcer crater by roentgen examination and an aver- 
age of 42 days for a gastric crater. It should be noted, furthermore, that the 
majority of their patients had had ulcer symptoms less than 12 months and 
their cases were not regarded as intractable. 

In regard to the prevention of a recurrence of peptic ulcer, our data suggest 
that the protein hydrolysate therapy, administered over a relatively short pe- 
riod of time, was no more efficacious than any of the conventional dietary 
programs. 

Observations by many other investigators (1, 6-12), have adequately dem- 
onstrated that protein hydrolysates, constituting the sole source of dietary 
nitrogen, compare favorably with good food protein in supporting growth, 
nitrogen balance and plasma protein and hemoglobin regeneration both in the 
human and in animals. Such hydrolysates, however, being composed largely 
of amino acids, require little further digestion and are absorbed more rapidl}^ 
and completely from the intestinal tract than is native protein (13). The pro- 
longed acid-neutralizing action has also been previously noted (1, 14). 

The inconsistencies in respect to serum protein and hemoglobin levels ob- 
served before and after treatment in this study may be more apparent than real. 
Unfortunately, simultaneous hematocrit or blood volume determinations were 
not made. Co Tui ct al., however, made observations regarding the plasma 
proteins before and after hydrolysate treatment, and noted a decline in the 
hematocrit values. They suggested that an initial hemoconcentration with 
subsequent restoration of normal blood volume or an over-hydration might 
explain the variations. The intake-output and weight records of the patients 
in this study support such an explanation. 

The consistent rise in the blood urea nitrogen level is somewhat puzzling, but 
suggests that the liver is capable of forming urea at a rate in excess of the norma! 
renal excretory capacity. 
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lie. 6 A Case 26 Lesser curvature gastric crater Fig 6'B Case 26 Complete disappearance of the crater after 

3 \\eeks of therapy 
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It will be necessary to observe many more patients before protein hydroly- 
sate therapy for peptic ulcer can be fully evaluated. The jircsent expense of the 
commercial preparations and of the necessary vitamin supplements precludes 
its routine use in most cases. It is quite jiossible, however, that this therapy 
may prove to be an important adjunct to the dietary management of the refrac- 
tory ulcer, especially for those in which surgery is contraindicated. Also the 
rapid healing of the gastric craters suggests that this type of therapy may prove 
useful as a therapeutic test in ruling out malignancy. 

In selecting a protein hydrolysate for clinical use, one should consider espe- 
cially its protein source, degree of hydrolysis, mode of hydrolysis and content of 
nitrogen and minerals. Recent reports indicate that acid hydrolysates and 
synthetic or crystalline amino acids arc lacking in some factor (“Strepogenin,” 
Woolley) necessary for maximal growth in animals and certain bacteria (15-18) . 
As this factor is not destroyed by tryptic digestion, it is presumably retained 
in the various commercial enzymatic hydrolysates. 

SUMMARY AND CONCLUSIONS 

Twenty-six patients with chronic peptic ulcer were treated with a protein 
hydrolysate-carbohydrate mixture for a period of 2 to 3 weeks. In the ma- 
jority, this treatment appeared more efficacious than a conventional dietary 
program in producing a remission, but the frequency of relapses was not 
diminished. Three patients failed to respond satisfactorily, one of these suffer- 
ing a serious gastro-intestinal hemorrhage in the midst of therapy. 

A gain in weight was the rule. A rise in blood urea nitrogen was seen in 
most of the patients but the serum protein and hemoglobin changes were 
inconsistent. 

The degree of gastric acidity after treatment tended to be reduced. Indi- 
vidual feedings of this mixture completely neutralized free gastric acid for an 
average of 70 minutes. 

The beneficial effects of the protein hydrolysate are ascribed to its buffering 
action and to the high nitrogen intake. 

It is believed that the protein hydrolysate may become a useful adjunct to 
the medical management of peptic ulcer but, as now employed, will not prove 
to be a panacea. 
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NONREACTIVE ALUMINUM HYDROXIDE IN THE 
TREATMENT OF PEPTIC ULCER 


Frances H. Sinxn, M.D. 

Department of Gastroenterology, The Lahey Clinic, Boston, Massachusetts 


INTRODUCTION 

Altliougli much has appeared in the literature on the use of reactive alumi- 
num hydroxide in tlie treatment of peptic ulcer, there has been little discussion 
of the use of nonreactivc aluminum hydroxide. The principal difference 
between these two forms of aluminum hydroxide lies in their reactivity in the 
presence of hydrochloric acid. The reactive form^ reacts completely with 
hydrochloric acid in a relatively short time, while the nonreactive form^ remains 
in the colloidal aluminum hydroxide suspension in the presence of hydrochloric 
acid for prolonged periods. 

This report deals with the use of nonreactive aluminum hydroxide in the 
treatment of 32 patients with peptic ulcer who were hospitalized but who did 
not come to surgery between October 1, 1944, and October 1, 1945. Compari- 
son is made with a group of 31 similar cases in which treatment included reac- 
tive aluminum hydroxide during the same period. One patient of this group 
had a gastric resection during a later admission. ^ 

BIOCHEMICAL STUDIES 


A total of 20 fractional aspirations was done and hydrogen ion determina- 
tions made in a group of 7 patients. On the day following admission to the 
hospital an aspiration was made after fasting. This was immediately followed 
by an Ewald meal. Aspirations were then made forty-five minutes later and 
every thirty minutes thereafter for three hours. This procedure was repeated 
in approximately one week, and again before discharge. In no case was any 
considerable change observed in the pH or in the shape of the resulting curve. 

In 2 patients the contents of three or four aluminoid capsules were added to 
the Ewald meal. No demonstrable effect resulted from this procedure. 

As a laboratory^ means of comparing amphojel and aluminoid, each was 
titrated, using approximately tenth normal hydrochloric acid. Topfer’s 
reagent was used to indicate the end point. Tenth normal hydrochloric acid 
was added slowly to 1 cc. of amphojel. An initial end point was noted after 


^ Amphojel is manufactured by John Wyeth and Sons Company. 

2 Aluminoid was made available for tiiis study through the courtesy of the Chatham Pharmaceu- 


tical Co., Newark, N. J. . r 

® I am indebted to Mr. H. J. Perkin, of the Research Foundation, the Lahey Cimic, for these ob- 
servations. Many observers have noted that colloidal substances interfere with the obtaimng of a 
sharp end point because of their buffering action. The claim that aluminoid is a more finely dis- ^ 
persed colloid than amphojel would appear to be substantiated by these results. 
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2*5 cc. of acid had been added. The end point, however, was not permanent 
and faded within two or three minutes. By repeating this process a final end 
point was not attained until 13.6 cc. of hydrochloric acid had been added. The 
whole procedure required approximately one hour to complete. This was 
considered to be a true end point. 

A similar procedure was used with aluminoid. One capsule of aluminoid 
(5 grains) was dissolved in 10 cc. of water. Tenth normal hydrochloric acid 
was added in small amounts until an end point was attained which remained 
permanent for ten minutes. The whole titration procedure required about 
forty-two hours before a comparable end point was reached. At the final 
end point, 13 cc. of tenth normal hydrochloric acid had been used. Since 1 
cc. of amphojel and 5 grains of aluminoid require the same amount of hydro- 
chloric acid for neutralization, it may be deduced that aluminoid is one twelfth 
as reactive to hydrochloric acid as is amphojel. This is arrived at on the basis 
of dry weight of aluminum oxide in the two products. From the above titra- 
tions it is also apparent that aluminoid reacts much more slowly with hydro- 
chloric acid than does amphojel. 

CLINICAL STimiES 

All patients admitted to the hospital for ulcer management received the 
following basic treatment after the diagnosis of ulcer was confirmed by x-rays: 
they were placed at bed rest, given a modified progressive Sippy diet, milk 
every hour on the hour from breakfast until the evening meal, antispasmodics 
in the form of small amounts of phenobarbital and belladonna in combination, 
and high supplementary vitamins.. Half of those in the present study received 
from one to three aluminoid capsules every hour on the half hour from 7:30 
a.m. until 7 : 30 p.m., then every half hour until 9 p,m. If the patient had dis- 
tress at night, this medication was continued at one to four hourly intervals 
throughout the night. The remainder of the group was given from 1 to 2 
teaspoonfuls of amphojel at similar intervals. 

In evaluating the effect of the reactive and nonreactive forms of aluminum 
hydroxide the data have been divided into subjective and objective findings. 
To collect the former, each patient admitted for ulcer therapy was provided 
with a bedside chart which listed the most frequent symptoms occurring in the 
disease. Opposite these were squares in which he signified the presence or 
absence of the symptom for each day of the hospital stay. Twenty-eight of 
the patients were sufficiently cooperative to keep daily records. Ten patients 
received nonreactive aluminum hydroxide, 10 tlie reactive form, and 8 received 
both medications during hospitalization. The symptoms designated occurred 
on one or more days at any time during the period of hospitalization. The 
results are tabulated in table 1. 
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The objective estimation of the eflicacy of each of the forms of aluminum 
hydroxide used was based on; (1) the clinical course, and (2) gastric analyses. 

TADUi 1 


Subjective Symptoms of 2S Patients on Aluminoid and Amphojtl as Recorded During Perird 

of n ospUalictttion 



AZ.UMZNOIP, 
j 10 CASTS 

Aunrpjrt., 

10 rA*;r^ 

AUniO/TL AtCVTNOlD 

a CA«;r<; 

No. 

Per cent 

No. 

Per cent 

IgU 

Pcf crat| 

im 


Nausea 



4 

40 


25 

t 

12 

Vomiting 


wm 

i 0 

! 0 


0 

1 

12 

Headache 


•to 

: 4 

i 40 

4 

50 

2 

25 

Visual disturbance 

1 

10 


SO 

0 

0 

1 1 

12 

Bad taste in moutli 


30 


90 

5 

62 

1 2 

25 

Pyrosis 


i 50 


30 

i 0 

i 0 

i 1 

1 

Abdominal discomfort 


30 


SO 

7 

88 

6 

75 

Gas 


50 

S 

80 

6 

75 

5 

62 

Bclchmg 


40 


so 

8 

100 

6 

73 

Flatus 


60 


so 

mm 

75 

5 

62 

Constipation 


40 

7 

70 

WM 

75 

3 

37 

Vertigo 

0 ' 

0 

0 : 

0 

1 

12 

0 

0 

Pain 

3 

30 

8 ' 

SO 


88 

4 

! 50 

Disgust for food 

0 

0 

2 

20 


25 

2 

1 . 


TABLE 2 


Comparison of Patients Receiving Aluminoid and Amphojel 



ALUUnJOID 

AUmOjEL 

Sex 

1 


Females 

9 

8 

Males 

23 

23 

Age 


1 

Range 

29 to 71 yrs. 

1 32 to 70 yrs. 

Average 

48.4 yrs. 

47.3 yrs. 

Lesion 

Duodenal 

29 

31 

Gastric 

1 

0 

Gastric and duodenal 

1 

0 

Pyloric 

1 

0 

Duration of illness 

2 mos. to 27 yrs. 

2 mos. to 30 yrs. 

Symptoms on admission to hospital 


Severe 

17 

18 

Moderate 

10 

12 

Minimal ^ 

4 

1 

Absent 

1 

0 


That the two groups are comparable is shown in the close similarity between 
them in respect to age, sex, lesion, duration of illness and severity of symptoms. 
These findings are tabulated in table 2. 
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The first part of this table is self-explanatory. A detailed analysis of the 
symptoms occurring in the two groups on admission, at discharge and during 
the period of follow-up is necessary, however, for an understanding of the clini- 
cal course. In classifying the symptoms as severe, moderate or minimal, the 
following criteria were used; symptoms were said to be severe when there was 
hematemesis, frequent vomiting, anorexia, frequent or intractable pain, night 
pain, melena, or persistent weight loss. Moderate symptoms included char- 
acteristic epigastric pain relieved by food, milk, and alkali, rare vomiting, and 
epigastric soreness. Minimal symptoms included heartburn, belching, and 
occasional mild distress after eating. 

It should be borne in mind that s 3 Tnptoms listed under the heading of mini- 
mal occur in many other diseases of which the most common are irritable colon 
and gallbladder disease. 

Analysis of Symptoms of Patients Receiving Nonreactive Aluminum Hydroxide 

There were 32 patients who received aluminoid therapy. Of these, 17 were 
admitted with severe symptoms, 10 with moderate symptoms, and in 4 the 
s5mptoms were minimal. One patient who was admitted for herniorrhaphy 
was symptom-free but was given aluminoid as a prophylactic measure because 
of a long-standing ulcer history and the effect which an operative procedure 
frequently has in such cases. He was symptom-free on discharge. No follow- 
up has been possible in this case. 

The response to hospital treatment of the 17 patients admitted with severe 
symptoms as shown by their condition at discharge was as follows: 

One patient still had sufficient disturbance to be classified as severe, although 
she had made definite progress. Evaluation of this case was complicated by 
the presence of unrelated disease and marked psychogenic disturbance. She 
was discharged on aluminoid therapy. 

One patient had moderate symptoms on discharge. Operation was advised 
and refused. He was discharged on tricalsate because of an exacerbation of 
symptoms on both forms of aluminum hydroxide. 

Four patients were discharged with minimal symptoms, 2 on aluminoid 
therapy. One was discharged on amphojel therapy because of the relief he 
obtained from night pain, abdominal distention, and heartburn which had been 
persistent with aluminoid therapy. The other was discharged on tricalsate 
because it gave immediate relief from occasional distress which was not true 
of either of the forms of aluminum hydroxide. 

Six patients were symptom-free at the time of discharge on aluminoid. Of 
the remaining 5 without symptoms, 3 patients were discharged on amphojel; 

1 because he had no relief from symptoms on aluminoid therapy and complete 
relief with amphojel; 1 did as weU on aluminoid as on amphojel, and the third 
had his medication changed because of severe distress which was thought to be 
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due to ulcer symptoms but which suljscquently proved to be caused by unsus- 
pected gallstones. 

One patient was discharged on no antacid, since he remained symptom-free 
without medication. One was discharged on both amphojel and aluminoid. 

The response of the 10 patients admitted with moderate symptoms was as 
follows: 

One patient still had moderate symptoms on discharge although she was con- 
sidered improved after her hospital stay. Operation was advised and refused. 
Two patients were discharged with minimal symptoms, one on aluminoid 
therapy and the other with aluminoid and tricalsate. In the latter case it was 
found that this combination kept the patient more comfortable than the use 
of either amphojel or cremalin alone. Seven patients were discharged symp- 
tom-free on aluminoid. Four patients admitted with minimal symptoms were 
discharged symptom-free on aluminoid. 

A'fialysis of Symptoms of Patients Receiving Reactive Alnminmi Hydroxide 

Thirty-one patients received amphojel as the principal adjunct to the basic 
ulcer regimen while in the hospital. Of these, 18 were admitted with severe 
symptoms, 12 with moderate symptoms, and 1 with minimal symptoms. 

The response to hospital treatment of the 18 patients admitted with severe 
symptoms was as follows: 

One patient still had severe symptoms when he left the hospital. This 
patient subsequently had a subtotal resection. He was discharged on ampho- 

Two of three patients who had minimal symptoms at the end of the period 
of hospitalization were discharged on amphojel and the third did not require 
antacid therapy. Two of these 3 patients were difficult to manage because of 
lack of cooperation and psychogenic disturbances. The other patient refused 
an advised operation. 

Fourteen patients were discharged symptom-free; 13 on amphojel and one on 
tricalsate, which gave more immediate relief from his occasional distress. The 
12 patients who were admitted with moderate symptoms were aU discharged 
S 3 mptom-free, 11 on amphojel and 1 on no antacid. The 1 patient admitted 
with minimal symptoms was symptom-free on discharge and was discharged on 
amphojel. 

Table 3 is the summary of patients treated with nonreactive and reactive 
aluminum hydroxide. 

Analysis of the Follow-up of the Patients Receiving Nonreactive Ahminum 

Hydroxide 

No follow-up was obtained in 2 of the 17 patients who were admitted with 
severe symptoms. Six patients in this group were discharged on other medi- 
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cation. Of the 9 remaining, the follow-up ranged from one to ten months, with 
an average of five months. 

One of these still had severe symptoms. This case has been commented 
upon previously. Two patients had minimal symptoms and 6 patients were 
symptom-free. 

TABLE 3 

Comparison of Symptoms at Time of Discharge from the Hospital 


A. In patients with severe symptoms on admission 


Atuxmroni (17 cases) j 

AMPHOJEL (tS CASES) 

Symptoms 

No. of patients 

Symptoms 

No. of patients 

f^evere* 

1 

Severe 

1 

Moderate 

1 

Moderate. 

0 

Minimal 

4 

Minimal 

3 

Absent 

11 

Absent 

14 




B. In patients with moderate symptoms on admission 


ALDMINOID (10 CASES) 

AMPHOJEL (12 cases) 

Symptoms 

No, of patients 

Symptoms 

No. of patients 

Severe 

0 

Severe 

0 

Moderate 

1 

Moderate 

0 

Minimal 

2 

^Minimal 

0 

Absent 

7 

Absent 

12 





C. In patients with minimal symptoms on admission 


ALUiCCNOm (4 cases) 

AMPHOJEL (1 CASE) 

Symptoms 

No. of patients 

Symptoms 

No. of patients 

Severe 

0 

Severe. . . . 

0 

Moderate 

0 

Moderate. 

0 

^linimal 

0 

jMinimal 

0 

Absent 

4 

Absent. 

1 






* This patient^s symptoms were difficult to evaluate because of unrelated disease. 


Of the 10 patients who had moderate s 3 Tnptoms on admission to the hospital, 
no follow-up was obtained in 1 case. The follow-up in the 9 remaining cases 
varied from one to eleven months, with an average of four months. Because of 
nausea and anorexia, the treatment in 1 case had been changed to amphojel 
four months after the patient left the hospital, with complete relief of symp- 
toms. Another had resumed the use of amphojel of her own volition six months 
after leaving the hospital because she got better relief from symptoms, although 
during her hospital stay she obtained adequate relief of symptoms and was 
much less constipated on aluminoid therapy. Of the 7 patients remaining, 1 
had moderate symptoms, 3 minimal s>Taptoms, and 3 were s>Tnptom-free. 
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The 4 patients who had minimal symptoms on admission to the hospital were 
symptom-free after an average follow-up of six and one half months. All were 
still taking aluminoid. 

Analysis of the Folloiv-np of Patients Receiving Reactive Aluinimim Hydroxide 

No foUow-up was obtained in 1 of the 18 patients who were admitted to the 
hospital with severe symptoms. One patient was discharged from the hos- 
pital on no antacid, and 1 was discharged on tricalsate. Of the 15 remaining 
patients, a follow-up varying from one to nine months with an average of four 
months was obtained. 


TABLE 4 


Correlation of Acidity and Symptoms in 9 Patients u-ilh Follovi-up in the Aluminoid Group 


CASE 

ADinSSlON 

DtSCnAltCE 

rotLow-up 

DCTRATION 


Acid 

Symptoms 

Acid 

Symptoms 

Acid 

Symptoms 

29 

High 

Severe 

Low 

Absent 

High 

Minimal 

months 

10 

4 

High 

Severe 

Low 

Absent 

High 

Absent 

8 

23 

High 

Moderate 

Low 

Absent 

Low 

Absent 

11 

6 

High 

Moderate 

Low 

Absent 

Low 

Minimal 

7 

20 

High 

Minimal 

Low 

Absent 

Low 

Absent 

10 

28 

Medium 

Moderate 

Low 

j Absent 

Medium 

Miniinal 

2 

32 

Medium 

Moderate 

High 

Moderate 

Medium 

Minimal 

8 

31 

Medium 

Severe 

Low 

Severe 

Low 

Severe 

3 

13 

Low 

Severe 

Low 

Absent 

Medium 

Minimal 

9 


One patient still had severe symptoms. He subsequently had a gastric 
resection. One had moderate symptoms, 3 had minimal symptoms and 10 
patients were s)mptom-free. 

Of the 12 patients who had moderate symptoms on admission to the hospital 
no follow-up was obtained in 3 cases. One patient had been discharged without 
antacid. Of the 8 remaining cases, 4 had minimal symptoms and 4 had no 
symptoms after a follow-up ranging from one to nine months, with an average 
of four months. 

The 1 patient who had minimal symptoms on admission to the hospital was 
found to have minimal symptoms six months after discharge from the hospital. 

STXIDIES OB GASTRIC ACIDITY 

In reporting gastric acidity we have used the term “low” to designate a 
range of free acid from 0 to 24 units, inclusive; “medium” for a range from 25 
to 49 units, inclusive, and “high” for 50 units or more. 
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Gastric Amlyses of Patients Receiving Nonreactive Aluminum Hydroxide 

Twenty-six of the 32 patients who received aluminoid therapy had routine 
determinations of gastric acidity made near the beginning and end of their 
hospital stay. Of these, the acid on admission was high in 11 cases, medium in 
10 cases and low in 5 cases. 


TABLE 5 


Comparison of Gastric Acidity at Time of Discharge from the HospiUsl 
A. In patients with high acid on admission 


AttnaKom (7 cases) 

AKPHOJEI. (1 CASE) 

Acidity 

No. of patients 

Addity 

No. of patients 

High 

0 

High 

0 

Medium 

1 

Medium 

0 

Low 

6 

Low 

1 






B. In patients with medium acid on admission 


ALtJMlNOID (8 cases) 

AltPHOJEL (8 cases) 

Acidity 

No. of patients 

Acidity 

No. of patients 


2 

High 

2 

Methum 

0 

^kledium 

1 

Low ! 

6 

IjOw 

5 



1 


C. In patients with low acid on admission 


AEPUlKOm cases) j 

j AICPHOJEE (6 cases) 

Acidity 

No. of patients 

Addity 

No. of patients 

High 

0 

High - * . 

1 

Medium 

0 

Medium 

1 5 

IX)W 

3 

Low , 

0 






Four patients who had high g^tric acidity on admission were given other 
ulcer therapy before discharge. Of the remaining 7, 6 had low acid and 1 had 
medium acid at the time of discharge. Eight of the 10 patients with acids in 
the medium range on admission were discharged on aluminoid. Two had high 
adds, and 6 had low adds. Three patients of the 5 with low acid on admission 
were discharged on aluminoid, all with low acid. 

In the group of patients receiving nonreactive aluminum hydroxide therapy, 
9 had determinations of gastric acidity made from nine to eleven months fol- 
lowing discharge from the hospital. The results of these determinations are 
tabulated in table 4. 
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Gastric Analyses of Patients Receiving Reactive Alnminum 

Hydroxide 

Seventeen of the 31 patients in the group receiving amphojel therapy had 
determinations of gastric acidity made near the beginning and end of their 
hospital stay. Of these, the acid was high in 1 case, medium in 9 cases, and low 
in 7 cases on admission. The one patient who had high gastric acidity on ad- 
mission had low acid when he was discharged on amphojel. 

One patient who had a medium gastric acidity on admission was discharged 
on another antacid. Of the 8 discharged on amphojel, 2 had high, 1 had me- 
dium and 5 had low acid values. 


TABLE 6 


Corrclallou of Acidity and Symptoms in P Patients with Follow-up in the Amphojel Group 


CASE 

ADMISSION 

DlSCnARCE 

rOLLOW-UP 

DURATION 

Acid 

Symptoms 

Acid 

Symptoms 

Acid 

S^TUptoms 

7 

High 

Moderate 

Low 

Absent 

Low 

Minimal 

monihs 

6 

6 

Medium 

Severe 

Low 

Absent 

jMedium 

Absent 

5 

16 

Medium 

Severe 

Low 

Absent 

^Medium 

hloderate 

2 

23 

Medium 

Severe 

Medium 

Minimal 

Low 

Absent 

1 

32 

Medium 

Moderate 

High 

Absent 

Medium 

Absent 

7 

33 

Low 

I Severe 

Low 

Absent 

Medium 

Absent 

9 

15 

Low 

Severe 

Low 

Absent 

Medium 

Absent 

6 

27 

Low 

i\'Ioderate 

1 Low 

Absent 

Medium 

Absent 

2 

5 ! 

Low 

Minimal 

Low 

Absent 

Medium 

^Minimal 

6 


One of the 7 patients who had low gastric acid on admission was discharged 
on no antacid. Of the 6 discharged on amphojel, 1 had high gastric acid and 5 
had medium acid at the time of discharge. 

A comparison of the two groups is tabulated in table 5. 

In the group of patients receiving reactive aluminum hydroxide therapy, 
9 had determinations of gastric acidity made from one to nine months following 
discharge from the hospital. The results of these determinations are listed in 
table 6. 


SUMMARY 

Thirty-two patients who were hospitalized for treatment of peptic ulcer were 
treated with a basic hospital regimen and nonreactive aluminum hydroxide. 
A control group of 31 patients was treated with a basic hospital regimen and 
reactive aluminum hydroxide. A comparison is made with respect to the 
clinical course and determination of gastric acidity of the two groups while in 
the hospital and during a follow-up period varying from one to eleven months. 
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In this study, the nonreactive form of aluminum hydroxide afforded no 
greater clinical improvement than did the reactive form. 

No constant effect was noted on gastric acidity with either form of aluminum 
hydroxide, nor was any correlation observed between the severity of symptoms 
and the degree of gastric acidity. 

The outstanding advantages of the nonreactive over the reactive form are 
the ease with which it may be carried about by ambulatory patients, the lack 
of any taste and the decreased incidence of nausea and constipation in patients 
receiving this medication. 

This study was made possible through funds supplied by the Chatham Pharmaceutical Co., 
Newark, N. J. 



COMPLICATIONS FOLLOWING WAR WOUNDS OF THE 

ABDOMEN 

Mootoe a. McIver, M.D. 

Coopcrsloxun, N, Y. 

INTRODUCTION 

The following report on complications arising in connection with abdominal 
wounds is based on observations made while serving with the 33rd General 
Hospital in North Africa and Italyd The great majority of the patients had 
received their initial treatment in fonvard installations and had completed the 
most acute phase of their convalescence before admission to the 33rd General 
Hospital; in a few instances they were admitted immediately following injury. 
Those received from forward units arrived in surprisingly good condition con- 
sidering the seriousness and multiplicity of their injuries, bearing witness to 
the excellent surgical care they had received. Nevertheless, an abdominal 
wound is always a grave hazard and many of the patients were still seriously 
ill on arrival. The wide range of complications which arose — ^various types of 
intraperitoneal infection, intestinal obstructions, and altered physiology and 
malnutrition resulting from intestinal fistulae, intestinal resections and so 
forth — created many problems in management and made the group an in- 
teresting one to work with. 

GENERAL CONSIDERATIONS 

The 284 cases of abdominal wounds discussed in this paper fall into three 
main groups (Table I) : wounds of the gastrointestinal tract, wounds of the liver 
or spleen, and wounds where abdominal exploration revealed no significant 
visceral injury. The location of the injury in the 167 patients with gastroin- 
testinal wounds is shown in Table II. 

In the majority of cases the gravity of the situation was aggravated by the 
fact that the patient suffered other mjuries as well as abdominal wounds 
(Table III). Compound fractures of the extremities, for example, necessi- 
tated the management of abdominal cases in casts or in- traction ; injuries of 
the spine or paravertebral nerves presented special problems which were 
primarily neurosurgical; osteomyelitis not infrequently occurred in connection 
with fractures of the pelvis; injuries of the genito-urinary tract often resulted 
in fistulae, requiring the assistance of the urologist; empyema or subphrenic 
abscesses frequently occurred in connection with thoraco-abdominal. wounds. 

^The writer wishes to extend his thanks to the surgeons who permitted him to see and follow the 
abdominal cases under their care. Special thanks are due in this respect to Dr. Eldridge H. Campbell, 
Jr., Dr. Henry H. Hun and Dr. Arthur H. Stein. 
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Therapy consisted for the most part in general nursing care and restoration 
of the nutritional balance, in the re-establishment of the continuity of the 
gastrointestinal tract where indicated, by closure of fistulae or colostomies, 

TABLE I 

General Ciassificafion 


Injuries to gastro-mtestinal tract 167 

Injuries to liver or spleen alone 51 

Liver alone 42 

Spleen alone 9 

No significant visceral injury found on abdominal exploration 66 

Total number of cases studied 284 


TABLE n 

DistrlbiUion of Wounds of tkt Gasiro-iniestinal Tract 


Stomach 

Stomach alone 5 

Combined with injury to small intestine or colon 3 

Combined with injury to liver or spleen 10 18 


Small intestine 

Small intestine alone 33 

Combined with injur>^ to stomach 2 

Combined with injury to liver or spleen 7 42 


Colon and small intestine 

Colon and small intestine alone 45 

Combined with injury to liver or spleen 5 50 


Colon or rectum 

Colon or rectum alone 55 

Combined with injury to stomach 1 

Combined w'ith injury to liver 4 60 

170 

I-ess number of cases counted twice 3 

Total 1(57 


and in the treatment of complications. Restoration of the nutritional balance 
was an important task, since many of the patients were severely depleted; 
they had often been undernourished and exhausted at the time the wounds 
were received, and the initial operation together with postoperative dietary 
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restrictions further increased the deficit. Secondary anemia was common and 
was corrected by transfusions. 


COMPLICATIONS 

The greatest problem presented by these patients was the diagnosis and 
management of complications. The incidence of complications was high 


TABLE III 

Olhtr Injuries Encountered in Faiicnts ivith Abdominal Wounds 


Wounds of extremities (often including compound fractures) 

Injuries to spine or paravertebral nerves 

Fractures of pelvis (compound, comminuted) 


ilium 12 

ischium 8 

pubis 5 

Wounds of the genito-urinary system ' 

bladder 13 

kidneys 22 

ureter — .* 2 

urethra 5 

Thoraco-abdominal wounds 


Miscellaneous injuries (including injuries to larjmx, cycj inferior vena cava, iliac vein, femoral 
artery and vein, pancreas, skull) 


87 

11 

25 


42 


58 

14 


TABLE IV 


Number of Patients That Developed Complications 
(Note: 21 patients had multiple complications) 



NO. OF CASES 


COUPLICATIONS 



STUDIED 

No. of cases 

Severe 

Mod. 

Mild 

Injuries 

Gastro-intestinal tract 

167 

50 

31 

1 

12 

’ 7 

Liver or spleen 

51 

12* 

11 

0 

1 

Negative explorations 

66 

9 

4 

4 

1 

Total 

284 

71 

46 

16 

9 


*Ten were thoraco-abdominal cases. 


(Table IV) and in many instances more than one complication occurred. It will 
be noted that of a total of 284 patients studied, 71 developed complications; 
these were classified as severe in 46 cases, moderate in 16, and mild in 9. The 
great majority occurred in patients having wounds of the gastrointestinal 
tract; here, out of a total of 167 patients, 50 developed complications. Twenty- 
one patients had more than one complication, for the most part severe and 
associated with gastrointestinal wounds. Among the 51 patients with wounds 
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of the liver or spleen, there were complications in 12 instances; but of these 
10 were in patients with a chest wound as well, and the complication was re- 
lated to that injury rather than to ihe abdominal woimd. Where wounds of 
the liver or spleen were not associated with other injuries, convalescence was 
in general imeventful. Among the 66 cases where the abdomen was explored 
with negative results, complications occurred in nine. In eight, the complica- 
tion was due to a wound of some extra-abdominal region or system, usually of 
the chest or the genito-urinary system, while in the one remaining case there 
is no reason to suppose that the laparotomy was in any way responsible for 
the complication that occurred during convalescence. 

Though the incidence of complications in patients with abdominal wounds 
was high, it was my impression — ^without statistical proof — that during the 
two years in which I followed these cases the number of complications became 
less. I believe that this reflected the increased experience and skill in planning 
and in executing the initial operations and also the widescale introduction of 
penicillin. 


Types of Co77iplicatio7is 

The types of complications and the frequency of their occurrence are shown 
in Table V. It will be noted that while the list is long and varied, infection was 
the factor directly or indirectly responsible for most of the complications. 
Localized infeciions made up the largest group, 41 in number. Infection of 
laparotomy wounds or an abscess of the abdominal wall developed in 14 in- 
stances. These infections were of varying degrees of severity but surprisingly 
enough there was no instance of complete disruption of the wound. In 10 
cases a subdiaphragmatic abscess occurred, the wound being thoraco-abdominal 
in five of these. The abscess was located in the pelvis in seven instances; in 
other parts of the abdominal cavity in three. Pelvic abscess often developed 
insidiously, being diagnosed and operated upon during the second or third week 
following injury. At times they developed more rapidly, and in several in- 
stances the time inter\^al was much longer. The development of these ab- 
scesses was usually accompanied by abdominal pain, fever, and an increase in 
the leucocyte count. In the long drawn-out, chronic infections the tempera- 
ture was often only slightly elevated, and a rise in the white blood count at 
times gave a better indication of a collection of pus than was furnished by the 
temperature chart. Manifestations of functional obstruction — ^vomiting, 
distention and obstipation — often occurred in connection with the intraperi- 
loneal abscesses. If there was any reason to suspect that an abscess might 
develop, frequent digital rectal examination was carried out, to detect and 
collection of pus in the pelvis, and the subphrenic region was carefully watchey. 
Treatment consisted of drainage w’here indicated, subdiaphragmatic abscesses 
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being drained extraperitoneally where possible, pelvic abscesses quite 
frequently through the rectum with satisfactory results. In connection with 
fractures of the pelvis, in cases where the bullet had passed through the colon 
before entering the bone, a serious type of osteomyelitis sometimes occurred, 
resulting from contamination of the bone with the colon group of organisms. 

Intcstiml obstructions constituted an important and serious group of com- 
plications. Obstructive symptoms were not uncommon and constant alert- 
ness was required in order that the condition might be recognised early. There 

TABLE V 

Types of Complications 


Localized infections 41 

Subdiaphragmatic or subhepatic abscess II 

Pelvic abscess (including 1 with subcutaneous emphysema of leg and thigh) 7 

Retroperitoneal abscess 2 

Infection of laparotomy wound or abscess of abdominal wall 14 

Infection of wound about rectum (including 2 coccygectomies) 3 

Osteomyelitis of the ilium 4 

Intestinal obstructions 15 

Acute obstructions (one due to McckeUs diverticulum) 7 

Sub-acute obstructions i 8 

Fistulae 14 

Gastro-intestinal: 3 small intestine; 1 large intestine; 2 rectum 6 

Biliary, 3; biliary and urinary, 2; urinary, 3 8 

Pulmonary 14 

Embolism (fatal), 1; pneumonia, 5 6 

Empyema or organized hemothorax (all thoraco-abdominal wounds) 8 

Miscellaneous 17 


Infectious jaundice, 3; thrombo-phlebitis, 2; severe secondary hemorrhage, 2; severe 
malnutrition, 2; 1 each, hydronephrosis of kidney, pyelonephrosis, acute ventricular 
failure (recovered), meningitis, kidney stone, cystitis and bladder stone, neuritis, and 
acute psychosis. 


were seven cases in which the obstruction was acute and severe and demanded 
immediate operation. These acute obstructions occurred, in general, a num- 
ber of weeks after injury, when the adhesions were well organized, and con- 
sisted for the most part in kinking or torsion of the intestine or in herniation of 
the gut through a ring-like opening formed by adhesions. In one patient, 
although there were many adhesions due to the abdominal wound, the ob- 
struction was really caused by a long MeckeFs diverticulum adherent to the 
base of the bladder and showing early gangrene. The question as to whether 
or not a strangulation exists is sometimes a difficult one; in general, a fulminat- 
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ing attack vdth the peristaltic type of pain and an increase in the leucocyte 
count indicates the need for immediate operation. Operative procedures 
consisted of lysis of adhesions and reduction of the obstruction. No intestinal 
resections were required, for while in most cases there was some element of 
strangulation, the circulation was not severely jeopardized. All of the patients 
recovered. 

Eight patients showed signs and symptoms of subacute obstruction, appear- 
ing relatively early after injury, often in association with intraperitoneal ab- 
scesses. Presumably in these cases there was a functional element due to the 
atony accompanying peritonitis, as well as light fibrinous adhesions. The 
patients were treated successfully with the Miller- Abbott tube. There were 
also five patients who at some time during their convalescence developed mild 
obstructive symptoms which responded to simple measures. These cases 
are mentioned here for the sake of completeness, but since the trouble was 
slight and the diagnosis not always clear, they are not included in Table V. 

Patients who showed a tendency toward recurrent attacks of obstructive 
symptoms were given mineral oil twice a day by mouth, and this treatment 
seemed beneficial in alleviating mild symptoms and warding off an acute at- 
tack. The use of the oil was continued for a considerable period after the 
symptoms had subsided. 

Fourteen patients developed fislidae, six of the gastrointestinal tract and 
eight of the biliary or urinary system. Two patients had high intestinal 
fistulae following intestinal resection and the formation of a double-barrel 
jejunostomy, and presented difficult and serious problems in management. 
Both showed an extreme degree of malnutrition and dehydration at the time 
of admission, and there was extensive digestion of the abdominal wall and 
separation of the wound edges. Such fistulae constitute a particularly serious 
hazard, and unless the patient is in desperate condition at the time of the initial 
operation, immediate anastomosis should follow resection. 

The fistulae of the urinary or biliary system, or combinations of the two, 
did not in general prove very serious complications. The great majority 
healed spontaneously. 

Pidmoitary coviplications developed in 14 cases. In one instance there was a 
fatal embolism; pneumonia, for the most part mild and responding promptly 
to chemotherapy, occurred in five instances; there were eight cases of empyema 
or organized hemothorax, all in patients with thoraco-abdominal wounds. 

The miscellaneous compUcaiions included three cases of infectious jaundice. 
The disease was mild and was important only because its occurrence in patients 
with abdominal wounds raised interesting points in differential diagnosis. 
Thrombophlebitis of the veins of the extremities occurred only twice, which 
was somewhat surprising and ^vas probably accounted for on the basis of the 
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youth of the patients. There were two cases of severe secondary hemorrhage, 
— one from a wound of a branch of the internal iliac artery (treated by ligation 
of the main trunk of this artery), the second from an injury of the deep epi- 
gastric artery. The two cases of severe malnutrition were associated in both 
instances with high intestinal fistulae. 

MORTALITY 

In the total series there were six deaths (Table VI). Three of these patients 
entered the Hospital in shock, shortly after injury, and died within 24 hours. 
Among tliose who survived the early period after injury there were only three 
deaths. One occurred in a patient with a high intestinal fistula who developed 
a number of other complications. The second was in a patient who suffered 


TABLE VI 
Morialily 


TOTAL NO. or 
CASES 

total no, op 
DEATHS 

location of injuries in fatal cases 

CAUSE op death 

284 

6 

Colon and small intestine 

Colon; also spleen, kidney, lung 
Liver 

Colon and small intestine 

Shock 

Shock 

Rupture of liver 

Malnutrition, fistula of small 



i 

1 

Colon and small intestine, also 
spleen and spine 

Rectum 

1 intestine; pyelonephritis; ur- 
inary fistula; intraperitoneal 
abscess 

Meningitis 

Pulmonary embolism 


from multiple complications and died of meningitis; it was found at autopsy 
that there had been a direct spread of infection from a retroperitoneal abscess 
along the track of the missile into the spinal canal. The third death was caused 
by a pulmonary embolism following a wound of the rectum. 

It is interesting that although there are probably no patients with war 
wounds who are subject to more frequent or graver complications than those 
with wounds of the abdomen, the number of deaths in this series was so low. 
This fact must be attributed in large part to the sound surgery that was carried 
out at the forward installations and to the fact that the patients were young, 
hardy soldiers. Their recuperative powers are remarkable; and in no case, 
regardless of the number of setbacks which may develop, should there be any 
relaxation in the therapeutic endeavors. The outcome is frequently gratif)nng 
in cases which seem hopeless. 
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CONCLUSION 

The picture given here of complications arising in connection with war 
wounds of the abdomen does not, tell the whole story. It takes into account 
only those existing at the time the patient was admitted to the 33rd General 
Hospital or occurring while he was there, and makes no attempt to determine 
the incidence or evaluate the seriousness of complications of the early post- 
operative period that had been cleared up in forward installations, or of those 
that may have occurred in hospitals further to the rear. The complete 
picture would also include the complications which will undoubtedly appear 
sooner or later in many of these patients as sequelae to their abdominal 
wounds. The altered physiology caused by various operative procedures may 
well produce a wide variety of symptoms; and the adhesions resulting from the 
trauma of wound and operation, and in many instances from serious intra- 
peritoneal infections, will at times result in acute or subacute intestinal ob- 
structions. 



THE TREATMENT OF WAR WOUNDS INVOLVING THE GASTRO- 
INTESTINAL TRACT 

Robert M. 2Ioi.ltnger, M.D. 

Department of Clinical Surgery, Ohio State University, Columbus, Ohio 
INTRODUCTION 

The seriousness of -war wounds of the abdomen has long been, appreciated. 
Such wounds are commonly associated with injury to the gastro-intestinal tract. 
In World War I, the mortality rate in such casualties exceeded 50 per cent 
(table 1). The management of these cases in World War II has reduced the 
mortality rate to 25 per cent or less. From two reported series of casualties 
totalling approximately 136,000, there were about 5,450 abdominal wounds, or 
an incidence of 4 per cent (1). While the overall mortality was 25 per cent or 
less, it more nearly approximated 35 per cent in that group of cases having 
multiple wounds of the gastro-intestinal tract, or thoraco-abdominal wounds. 

These statistics do not give the true picture of all abdominal wounds, since 
they only include those patients admitted to medical installations. A large 
number of such men expired a short time after injury from exsanguination. 
This is especially true if one of the great vessels has been perforated (fig. 1). 
Those individuals who survive their wounds for a period of time frequently lose 
large amounts of blood as a result of damage to the small mesenteric vessels 
or associated injury to the liver, spleen, etc. Blood may escape free into the 
peritoneal cavity, be restricted between the layers of the mesentery, or escape 
into retroperitoneal tissues. 

Emerson and Ebert (2), in their studies on shock in the forward areas, found 
the magnitude of the blood loss sustained by'patients with abdominal wounds 
was substantially greater than had been generally realized. They made ex- 
tensive laboratory determinations which demonstrated that the acute blood 
loss averaged 40 per cent of the expected normal blood volume in those patients 
having initial systolic pressures below 85 mm. of mercury. In every case, 
with this degree of hypotension, the diminution in volume exceeded 25 per cent. 
Since the surgeon hesitates to operate upon a patient with a systolic blood pres- 
sure under 100 mm. of mercury, it is significant to know that an average of 
1250 cc. of blood and plasma was required to raise the systolic pressure in these 
patients from 85 mm. to 100 mm. of mercury or above. It was soon learned 
that the use of adequate amounts of whole blood was essential before, during, 
and after operation. While plasma was valuable in the far forward areas in 
the initial treatment of shock, it was inadequate preparation for those patients 
requiring a major surgical procedure. 
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Whole blood transfusions not only made it possible to operate on more of 
these patients but it gave the surgeon more time to do a thorough operative 
procedure. His first consideration was the control of active bleeding, followed 


TABLE I 

War Won fids of Abdomen'’^ 


WAR 

CASUALTIES 

ABDOMINAL WOUNDS 

INCIDENCE 

MORTALITY 

World War II 
World War I 

136,000 

5,450 

4% 

21% 

so+% 


* Approximate figures 

The mortality rate of abdominal ounds in World War II has been greatly reduced over World 
War I. 



Tig. 1 . WvR Wounds of Abdosiev 
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by a systematic exploration of the gastro-intestinal tract. Adequate blood 
transfusions insured a greater resistance on the part of the patients to combat 
the infection resulting from the inevitable contamination from perforation of 
the gastro-intestinal tract. 

Emerson and Ebert (2) also found that it was not uncommon for some of 
these patients to lose as much as 2200 cc. of blood at the time of operation when 
they have extensive abdominal wounds. Widespread appreciation that these 
patients required large amounts of whole blood, combined with the fact that 
whole blood was available in the forward areas probably played the major 
role in the reduction of the mortality rate. Not only was the mortalit}' rate 
lowered, but their convalescence was accelerated by repeated blood transfusions 
even in the late postoperative period. 

OBSERVATIONS 

While acute blood loss is responsible for early mortality in wounds of the 
gastro-intestinal tract, infection is accountable for a large percentage of the 
late mortality. It was soon learned that, regardless of the site of entrance of 
the missile into the body, a perforation of the gastro-intestinal tract had to be 
considered. This was especially true of those individuals having wounds of 
the buttocks, thighs, sacral or perineal areas. Perforations of the pelvic colon 
were not uncommon in such cases. The most minute perforation of the ab- 
dominal wall was suspected as a possible wound of entrance. Furthermore, a 
wound of entrance into the chest required a careful physical evaluation as well as 
a roentgenogram of the abdomen because of the frequency of combined thoraco- 
abdominal injuries. The availability of whole blood for repeated transfusions 
and the availability of well trained anesthetists made it possible for the surgeon 
to carry out a thorough examination of the entire gastro-intestinal tract at 
the time the abdomen was explored. 

Perforations of the intestines were frequently multiple and many times 
difficult to locate. This was especially true in some wounds of the large in- 
testine, because the perforation was momentarily sealed by hard feces or evert- 
ing mucosa (fig. 2). Cases have been seen who were apparently recovering 
satisfactorily following closure of multiple wounds of the small intestine, who 
suddenly developed signs of peritoneal irritation. Secondary exploration 
demonstrated an overlooked perforation of the colon which apparently had 
been temporarily occluded. 

In such seriously wounded individuals, the surgeon should do the simplest 
and safest technical procedure possible. Small wounds of the gastro intestinal 
tract were satisfactorily closed with purse string sutures (fig. 3). The results 
were better if relatively large wounds were closed, rather than attempting re- 
section of the involved segment. Such wounds closed at right angles to the 
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long axis of the bowel did not result in obstruction. If the laceration was 
greater than one half the diameter of the bowel, or if there were multiple per- 
forations with questionable viability of the blood supply, a resection was in- 
dicated. Exteriorization of the small intestine was contraindicated in war 
surgery because of the complicated and intensive care demanded by such 
cases. 





Fig. 2. War Wounds of Gastro Intestinal Tract; Vascular Damage 
Large amounts of whole blood are required in the treatment of abdominal wounds 


As the war progressed, it became apparent that the majority of patients who 
survived perforations of the colon had a colostomy as a part of their surgical 
treatment. It took time to convince the young surgeon that the construction 
of an artificial anus in a young man was not a reflection on the surgeon’s 
technical ability and judgment, but was in reality a life-saving procedure. 
There was general acceptance of the surgical principle that a perforation of the 
colon should be exteriorized as the stoma of a colostomy (fig. 4) Also, if 
openings in the colon were closed, it was essential that the fecal stream be com- 
pletely diverted by a proximal colostomy. 

'Ihe loop type of colostomy was utilized with the perforation as the stoma 
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when it involved less than one half the diameter of the bowel. Jt was also used 
as a colostomy of choice pro.vimal to the closure of multiple perforations (3). 

The Mickulicz, or double-barrelled spur type of colostomy was commonly 
used for perforations larger than one half the diameter of the bowel, transection 
of the bowel, and injury requiring resection. 'I'lic common errors in the per- 


5mai-1— Large 



Fig. 3. War Wounds of Gastpo Intestinal Tract; Bowel Damage 
Gross contamination commonly follows perforation of the small intestine. Perforations of the 
large intestine may be temporarily sealed by hard feces or everted mucosa. 

formance of colostomy were largely due to the failure of the surgeon to ade- 
quately mobilize the bowel. It was occasionally not appreciated that exten- 
sive mobilization of the large bowel can easily be accomplished by division of 
its relatively avascular lateral peritoneal attachments. Colostomies performed 
under tension tended to retract to skin level or below, resulting in wound in- 
fections, wound disruptions, and in some instances peritonitis (4). The post- 
operative care, and the subsequent closure of the double-barrelled colostomy 
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■were facilitated if the septum, was five or six iuches in depth. Furthermore, it 
was ascertained that it was possible to close successfully these colostomies 
mthin several weeks instead of waiting a prolonged period of time which is 
customary for colostomies performed in the treatment of malignant disease. 

The role of chemotherapy in lowering the mortality rate of gastro-intestinal 
wounds is diB&cult to evaluate. The majority of these patients received vary- 

1. Surgical Principles 

a. Exteriopize pepfoPiEion by colostomy. 

b. Ppimary closure of pepfopations; 
proximal colostomy. 

n. Types of Colostomy 

a. Loop (indications) 

1. Pep|'oration less than Vj diameter of bowel. 

Z. Colostomy proximal to repaired perforations. 

b. Spur (indications) 

1. Perforations larger 
than Vz, diameter 
of bowel. 

Z. Injury requiring 
resection. ~ 

3. Transection of bowel. 

Fic. 4. War Woukds of Gastro Intestinal Tract; Perforations or Small Intestine 
Perforations of the small intestine should be closed by the simplest methods. Exteriorization of 
the small intestine is contraindicated in war wounds. 

ing doses of the sulfonamides, in some instances locally, invariably parenterally 
(S). In certain theatres of operation, many were given 40,000 units of penicil- 
lin as soon as possible after being wounded, and the doses were continued dur- 
ing the early postoperative period. 

Credit should certainly be given to the widespread usage of constant upper 
gastro-intestinal decompression by tube, and eSorts to maintain fluid balance. 
Various types of rubber intubation tubes were made available to forward in- 
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stallations, and were generally utilized, although it was often necessary to im- 
provise the mechanism for producing constant suction. 

The patients with abdominal wounds were classified as non-transportable and 
given the highest of priority for early operation in the forward areas. Although 
many types of seriously wounded patients could be safely transported early 
after operation, it was soon found that this was harmful to the patient who had 
had surgery for gastro-intestinal injuries. Better results were obtained when 
they were retained as non-transportable for at least ten days following opera- 
tion. 

While the above factors are very important, it must not be forgotten that 
our Army was organized in such a manner that capable surgeons were available 
Avith the essential equipment and supplies to treat these cases in the far forward 
areas. Due credit should be given to the splendid work done by the medical 
officers in the Division areas as well as in the far forward hospitals. It should 
not be forgotten, however, that a great deal of surgery was necessary in the 
hospitals in the Zone of Communications as well as in the Zone of the Interior. 
It is probable that there was a late mortality of 5 to 10 per cent in those pa- 
tients requiring subsequent surgical procedures. 

A certain morbidity and mortality will continue in this group of patients 
from intestinal obstruction as a late result of their war injury. This group of 
patients will no doubt present variable gastro-intestinal complaints which will 
be a diagnostic challenge to many physicians in the future. 

CONCLUSIONS 

1. The mortaUty rate o*^! abdominal wounds of World War II has been 
reduced to approximately 25 per cent. This is in contrast to a mortality 
rate of over 50 per cent in World War I. 

2. Many factors have been responsible for lowering the mortality rate. 
They are; (a) The availability and use of large amounts of whole blood for 
transfusions, (b) The availability of qualified surgeons in forward areas, 
(c) Colostomies in aU wounds of the large bowel; avoidance of small bowel 
enterostomies, (d) The use of constant gastric suction and maintenance of 
fluid balance, (e) The probable benefit of all t5q)es of chemotherapy. 

3. Patients will be encountered in the years to come who present either clas- 
sical symptoms of obstruction or bizarre gastro-intestinal symptoms directly 
related to their war wounds. 
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PRIMARY MEGACOLON 


Jerome M* Swarts, M.D. 

Deparimeni of GaslroenleTology^ The Lahey Clinic^ Boston, Massachuseils 
INTRODUCTION 

Smce the publication of Hirschsprung’s paper (1) in 1888, the subject of 
megacolon has aroused much interest. During the ensuing fifty-seven years 
many similar cases have been reported. The accumulated literature has been 
reviewed (2, 3) several times and there has been much discussion concerning 
etiology and therapy. As the result of numerous experimental and pathologic 
studies (4, 5,6), and of accrued clinical experience, some light has been thrown 
upon the problem which, however, is still far from being solved. 

No attempt is made in the present study to include a discussion of etiology 
or pathologic physiology. We have endeavored to evaluate the efficacy of 
the therapy employed in 28 cases of primary megacolon which have been 
observed at the Lahey Clinic. 


MATERIAL 

All of the cases of megacolon seen at the Lahey Clinic from 1920 to 1946 
were studied. Those cases were discarded in which obstructive lesions were 
found. Megacolon associated with idiopathic steatorrhea was not considered 
as an example of primary megacolon. Of course, no case of simple redundancy 
(dolichocolon) was included in this series. 

We were able to collect 28 cases which satisfied our criteria for the diag- 
nosis of primary megacolon. Of these, one case came imder our observation 
late in 1945; since a second-stage colectomy is about to be performed at the 
time of this writing, no follow-up study is available. 

Of the 28 cases in this series, 20 are of the congenital variety. Two cases 
were definitely acquired. The remaining 6 were indeterminate and may be 
either congenital or acquired. 

There is an almost equal distribution of cases according to sex. In the entire 
primary group, the disease occurred in 13 male and in IS female patients. 
Nine males and 11 females comprise the congenital group. 

The youngest patient in the series was 21 months old and the oldest was 
66 years of age when first seen. These 2 cases were classified as congenital 
and as indeterminate, respectively. The age distribution in the series is shown 
in table I. 

Seven patients, all having the congenital variety of megacolon, were sub- 
mitted to operation. Colectomy was performed in 5 cases. Combined colec- 
tomy and sjmipathectomy was performed twice. Bilateral lumbar sympathec- 
tomy was performed upon 2 patients. The remaining 21 patients of the 
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series were managed medically; of these, 13 were considered as congenital 
types. 

The only complication was that of volvulus. This occurred at some time 
during the courses of 3 patients. 

Follow-up observations varied in length from two months to twenty years. 
The average length of time during which patients were followed was slightly 
less than four years. 

SYMPTOMS AND SIGNS 

Constipation, requiring the frequent use of laxatives and/or enemas, was by 
far the most common complaint of these patients. This was usually continu- 
ous, but in several cases was periodic. Some patients responded to enemas; 
others were completely refractory to enemas and laxatives. Abdominal 


TABLE 1 


AGE j 

ENTTRE PEIHAEY CROUP 

CONCENITAX 

ACQUIRED 

IM)ETERKINATE 

years 






4 

4 




12 

11 i 

1 



1 

1 



30-39 

5 

4 


! 1 

40-49 





50-59 

5 


1 

4 

over 59 

1 

1 


1 

Total 

28 

20 

2 

6 


pain was a common complaint. Several patients gave a history of, or were 
observed to have, episodes of acute intestinal obstruction. This was due to 
impaction or volvulus. Vomiting is not uncommon in these patients and is 
probably the result of pressure exerted upon the upper gastrointestinal tract. 
The development of fecal impactions requiring manual removal under spinal 
or general anesthesia was encountered several times. A history of diarrhea 
alternating with constipation was elicited in a number of cases. This is the 
diarrhea of overflow with the irritating effect of laxatives and enemas super- 
imposed. Other rare symptoms were dysuria, dyspnea, excessive flatus and 
fatigue. Two patients gave a history of weight loss. 

Abdominal signs were absent in approximately one-half of the cases at the 
time of the initial examination. Physical signs, when present, consisted of 
one or more of the following: abdominal distention, a palpable mass, and 
tenderness. Evidence of poor nutritional status was noted in 7 patients (table 

2 ). , ... 

It is of interest to note that one patient whom we classified as havmg the 
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congenital variety of primary megacolon was found, at operation, to have a 
very large, dilated urinary bladder. The colon was of huge size and thick- 
walled. 


REStJLTS 

We have evaluated our results as poor, fair, good, and excellent. Our 
criteria consisted of the absence of pain, discomfort, distention, and freedom 
from impactions. We believe that the aim of therapy should be the main- 
tenance of a useful life, with a paucity of symptoms and little or no disability. 
Quantitative estimation and the employment of absolute criteria are of course 
impossible in a study of this kind. Whenever doubt existed as to the degree 
of improvement in a particular case, we tended to choose the lesser grade. 

TABLE 2 

Syuiptcms in Order of Decreasing Fre^iwicy 


Constipation 26 

Abdominal pain * * 18 

Acute abdomen 8 

Anorexia and nausea 8 

Vomiting 6 

Diarrhea * 6 

Fecal incontinence 3 

Weight loss 2 

Tenesmus 2 

Excessive flatus 1 

Dysuria 1 

Dyspnea 1 

Fatigue * 1 


This report is made with the complete realization that, because of the small 
size of the series, the results are not statistically significant. 

In all, 28 patients have been treated. Medical management alone was 
employed in 21. The remaining 7 patients were treated by surgical measures 
which included colectomy, lumbar sympathectomy, or a combination of the 
two. On the basis of Hurst’s (7) hypothesis of anal achalasia as the mechanism 
responsible for megacolon, pectenotomy and anal dilatation were performed 
several times, but without benefit. 

The patient upon whom a total colectomy was performed with an excellent 
result fifteen months postoperative!}'^ had had five months of medical manage- 
ment, but finally became refractory to all conservative measures; hence, the 
decision in favor of surgical intervention. A second patient in this group did 
well on medical management for two years, so well, in fact, that the diagnosis 
of megacolon was questioned for a short period. Because the mother of the 
patient did not strictly maintain the outlined regimen, a sympathectomy 
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was performed. During the year after operation, it was necessary to remove 
fecal impactions twice under anesthesia. A third patient did well with the 
use of conservative measures, but it was thought that sympathectomy would 
obviate the necessity for careful bowel management. The patient improved 
temporarily for a period of two months, but then abdominal distress and 
obstipation developed. The remaining patients in the surgically treated group 
had had, for various reasons, no adequate preoperative trial of medical manage- 
ment. A summary of the results of surgical treatment is given in table 3, 


TABLE 3 


OrERATION 

BESUtT 

Colectomy and ileosigmoidostomy 

Colectomy and ileosigmoidostomy 

Resection of the sigmoid and unilateral sympathectomy 

Colectomy, ileosigmoidostomy, and bilateral sympathectomy. . . 
Resection of the sigmoid 

Excellent 

Died 

! Too early to evaluate 

Poor 

Fair 

Fair 

Poor 

Bilateral sympathectomy 

Bilateral sympathectomy 



TABLE 4 



Ali PRIUABY CASES 

fbqiaby congenixal 

Excellent 

6 

4 

Good 


7 


4 

2 

Poor, 

1 

0 




Total 

21 

13 




Conservative measures were employed in 21 cases. Sixteen patients had 
good or excellent results. Thirteen of these cases were definitely of the con- 
genital variety; again, good or better results were obtained in 11 cases. These 
are summarized in table 4. 

It is evident that, in this series, tlie results of conservative treatment were 
better than those of surgical therapy. It must be realized, however, that 
some patients respond poorly to both surgical and medical management and 
that this must be taken into consideration in comparing the results of the two 
methods. 

Roentgenographic improvement was noted in only 4 cases. The colon of 
one patient with the congenital variety of megacolon showed a restoration 
to normal size six years after medical treatment was begun. The roentgeno- 
grams of 2 patients, with indeterminate variety, revealed some diminution in 
the size of the colon at two months and at six years, respectively, after the 












PRIMARY MEGACOLON 


523 


onset of treatment. The size of the colon in one case of acquired megacolon 
was significantly smaller after three years of conservative management. It is 
obvious that reduction in the caliber of the colon as demonstrated by the bar- 
ium enema does not parallel clinical improvement. The failure to return to 
normal size is explained by the fibrosis and muscular hypertrophy that occur 
in longstanding cases (8). 


DISCUSSION 

That primary megacolon is a rare disease is evident when one considers 
that 28 cases have been seen at the Lahey Clinic in a period of twenty-five 
years. This is in accordance with the observations of other clinicians working 
in busy gastrointestinal and surgical clinics throughout the world (1, 2, 7, 8, 
9, 10, 11). 

Megacolon may occur at any age. At times it is difficult or impossible to 
determine whether the condition is congenital or acquired. The question 
as to whether the disease may exist in a clinically latent form and subsequently 
become overt is a moot one at present. 

This disease like most other^ varies in severity and in response to various 
therapeutic measures. Hence, there is no single method of management ap- 
plicable to aU cases. WTiile the ultimate objective should be cure, it seems 
best to attempt to maintain these patients in a state of minimal discomfort 
and disability. In this series there were no deaths attributable to the disease 
per se. 

Conservative management should be undertaken first and should be carried 
on for at least one year before resorting to operative intervention. If volvulus 
or perforation should occur during this time, these complications should be 
treated appropriately by surgical means. In view of the fact that these com- 
plications are fairly uncommon, medical management with careful and frequent 
observations is entirely safe. Medical treatment should aim at keeping the 
colon as nearly empty as possible at aU times. Dilatation and the formation 
of impactions are the result of the accumulation of feces over long periods 
of time and predispose to complications. Strict attention must be paid to 
the dietary habits of the patient; the diet must be of as low residue as possible, 
compatible with adequate nutrition and palatability. Liberal vitamin sup- 
plements should be used. Although a patient may defecate frequently with 
diets of higher residue, such diets are not only irritating, but also result in a 
cumulative increase of colonic contents over weeks, months and even years. 

The regular use of enemas is a necessary part of medical management; 
these should be of mineral or of vegetable oils, and of physiologic saline solu- 
tions, At times small enemas of magnesium, glycerin, and water may be re- 
quired for the removal of rectal impactions. Enemas should be prescribed 
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according to a schedule which will vary with the severity of the process; 
these may have to be given daily or several times a week. When treatment 
is begun, mechanical cleansing must be done often in an effort to rid the bowel 
of contents which may have been present for months or even longer. Although 
patients may seem apparently quite well for a short period after enemas are 
discontinued, the remission is usually short-lived, and impaction results. 
Laxatives are never indicated. 

An adjuvant which seems to have a beneficial effect in certain cases is 
mecholyl bromide in doses of 0.1 to 0.2 gm. (10). We have employed this 
drug in a few cases, but its efficacy is difficult to evaluate. Antispasmodics 
may be necessary, for these patients do manifest spasm even in the presence 
of megacolon. Sedation should be given when indicated for anxiety and ap- 
prehension which result from the basic difficulty. Initial treatment is usually 
best carried out in the hospital. 

If, after a period of one year, the patient continues to have a great deal of 
discomfort, develops frequent impactions and continues to be in a poor nu- 
tritional state or is markedly disabled, operative interference should be serious- 
ly considered. We do not believe that operation, except in the presence of 
complications, is ever justified for a patient under five years of age. 

Our experience with sympathectomy has been discouraging. Others have 
reported good results but many of these have been temporary. The number 
of good results in several series has been extremely variable (2, 8). Inter- 
ruption of nervous pathways for visceral pain by this procedure is undesirable, 
and so the operation is not entirely innocuous (12). 

This leaves colectomy as the surgical procedure of choice. The surgical 
aspects of the problem have been reviewed by Whitehouse, Bargen and Dixon 
(11), by Crimson, Vandergrift and Dratz (12), and most recently by Cattell 
and Colcock ( 13 ). Suffice it to say that the extent of resection is determined 
by the degree and extent of involvement. When wide resection is performed, 
an ileosigmoidostomy is necessary. Colectomy done in patients whose rec- 
tums are large and dilated gives poorer results that in those patients having 
rectums of normal caliber. These patients tend to have semiformed or liquid 
stools after operation, but stiU must be watched for impactions. 

SUMMARY AND CONCLUSIONS 

1. Twenty-eight cases of primary megacolon have been observed at the 
Lahey Clinic during the past twenty-five years. Of these, 20 were congenital, 

2 were acquired, and 6 were indeterminate. 

2. The only complication was that of volvulus which occurred in 3 cases. 

3. Twenty-one cases were managed medically, 16 with good or excellent 
results. Seven patients were treated surgically by sympathectomy, colectomy, 
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or a combination of the two. There was only one excellent result in the sur- 
gically treated group. 

4. Significant roentgenographic improvement was noted in only 4 cases. 
There is no correlation between clinical improvement and colonic size as 
demonstrated by the barium enema. 

5. A medical regimen is outlined. 

6. A trial of medical management should be maintained for one year and 
should be abandoned only because of marked disability and severe symptoms 
or because of supeiwening complications. No patient under five years of age 
should be treated surgically. 

7. At present colectomy is the surgical procedure of choice. Sympathec- 
tomy is irrational and its eifficacy does not justify its continued use. 
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A SIMPLIFIED PROCEDURE FOR THE DETERMINATION 
OF PEPSIN AND TRYPSIN CONCENTRATIONS IN 
DIGESTIVE JUICES' 

IL F. Friedman 

Dept, flf Physiolo^\% Jcjfcrson Medical College 
INTRODUCTION 

Recently Riggs and Stadie (1) described a photoelectric method for the 
determination -of the peptic activity of gastric juice. The same principleof 
turbidimetric measurement was adopted by us for determining the tryptic 
activity of pancreatic juice (3). Both procedures in our hands have yielded 
very satisfactory results. Determinations of pepsin and trypsin concentra- 
tions in color-free specimens of digestive juices can be made rapidly with a 
high degree of accuracy and with a minimum amount of preparatory work. 

However, determinations on samples of gastric juice or duodenal contents 
containing more than traces of coloring matter, such as bile or blood, can be 
made only with difficulty. Furthermore samples of high and low peptic 
activity (or tryptic activity, as the case may be) cannot be compared readily 
without preliminary determination of the range in which these activities lie. 
In addition, the necessity for a photoelectric colorimeter prevents general 
use of the method in the clinic since many clinics have either no photoelectric 
instrument or only limited access to one. It therefore seemed desirable to 
modify the original procedures so as to overcome the above-mentioned limita- 
tions but without sacrificing the main advantages. In the method to be 
described peptic and tryptic activities are measured as the time taken for 
digestion of the substrate to proceed to a given end-point. The method is 
simple and inexpensive and has proved to be both accurate and rapid, and 
adaptable for routine examinations of gastric and duodenal contents in either 
the clinic or office laboratory. 


MATERIALS 

Substrate. A suspension of coagulated egg white is prepared as described 
by Riggs and Stadie. The white of a fresh egg which has been boiled for ten 
minutes is weighed and ground in a mortar. For each gram of egg white 
5 ml. of distilled water is added and the suspension is passed through a hand 
homogenize! four or five times.- The volume of the suspension is doubled 
by the addition of distilled water and then is passed again through the homo- 
genize! another four or five times. The albumen suspension is now centri- 

P Aided by a grant from Wyeth Incorporated. The technical assistance of Miss I. H. Dougherty, 
B.Sc., is gratefully acknowledged. 

* The Fisher hand homogenizer is a satisfactory apparatus for the purpose. 


526 



PEPSIN DETERMINATION IN DIGESTIVE JUICES 


527 


fuged and enough distilled water is added to the supernatant material to make 
a total nitrogen content of 1 .0 mg. per ml. This is usually achieved by dilution 
of the suspension with one-quarter volume of distilled water: we have found 
repeatedly that if the various steps in the homogenization and dilution process 
are kept constant the final dilution as described will contain approximately 
1 mg. nitrogen per ml. A few thymol crystals are added as preservative. 
The stock suspension of albumen may be kept up to 4 months in a refrigerator 
without deterioration. The practically constant nitrogen content of the 
hen^s egg white (4) makes duplication of the substrate a simple procedure. 

Bujer. It is desirable that digestion should be carried out at a constant 
pH which is optimum for the enzyme on a particular substrate. For peptic 
digestion of egg albumen the optimum is about pH i .2. While buffer solutions 
of this pH may be used, we have found satisfactory, and now prefer to use, 
a solution of 0.1 N hydrochloric acid. The relatively high proportion of acid 
substrate to gastric juice employed insures against change in pH even when 
samples of gastric juice from achlorydric patients are used. 

Determinations of trypsin concentration are carried out in a phosphate 
buffer of pH 7.8. This is prepared by adding 45.2 ml. of 0.2 N sodium hydrox- 
ide to 50 ml. of 0.2 M. acid potassium phosphate and diluting the whole to 
200 ml. with distilled water. 

Measuring tubes, A series of pyrex test tubes 15 mm. in diameter and 125 
mm. high, are selected. Uniformity of internal diameter is tested simply 
by determining whether a given quantity of water, say 10 ml., reads the same 
height in each tube. 

Water bath. The water bath is a glass-walled aquarium box 26 x 16 x 21 cm. 
equipped with thermostatic control.^ A portion of the bath at one end, 
10 cm. in length, is kept clear of tube racks except for a narrow rack which can 
accommodate a single row of 4 tubes lining the wall of the bath (fig. 1). This 
portion of the bath serves as a vie^ving field. The remainder of the water 
bath is equipped with racks capable of holding the 15 mm. diameter pyrex 
tubes. The walls of the bath are painted black except for 10 square cm. of 
both the front and back walls in the area of the viewing field. 

Lined glass plate. Five lines are ruled with black India ink on the ground 
surface of a fine grained ground glass plate 11 x 12 cm. (fig. 3). The distance 
between any two adjacent lines is 0.5 cm. The two outer lines are 3 mm. 
thick, the second two lines are 1.5 mm. thick and the middle line is 0.5 mm. 
thick. A thin coating of white petrolatum over the inked surface will protect 
the lines from rubbing off. The plate is inserted in a plate holder which is 
located in the viewing field exactly 2 cm. behind the front wall of the water 
bath (fig. 2). 

’ Satisfactor>' results can be obtained by simpU' adding hot water as needed to an uncontrolled 
bath. 
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Illumination, It is necessary that the light be of standard intensity. A 
Kodak Safelight lamp No. 2, SO watt, is used without its glass screen. The 
lamp is placed close against the back wall of the water bath so that the light 
forms a background to the whole viewing field (fig. 1). Without the lined 
ground glass screen, and with the water bath full, the light intensity in the 
viewing field should be 36 foot candles. With the glass screen in place the 
light intensity should be 26 foot candles/ 



-Ucm 


Fig. 3. Lined Ground Glass Plate 
PROCEDURE 

Pepsin, Exactly 5 ml. of the substrate suspension is pipetted into a pyrex 
tube and kept in the water bath until the contents reach 38°C. This usually 
takes about S minutes. Into another pyrex tube are pipetted 0.5 ml. of the 
filtered juice and 4,5 ml. of 0.1 N HCl. This tube is also placed in the water 
bath for temperature equilibration. When the contents of both tubes have 
reached 38°C. they are mixed by rapidly pouring the contents back and forth 
tliree times and the tube containing the mixture is then placed in the viewing 
field of the water bath. The exact time of mixing is observed, preferably by 

< The intensity of the light reaching the viewing field may be measured simply by using a photog- 
rapher’s exposure meter with the exposed surface measuring 3.5 x 1 cm. 
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stopwatch. The tube is watched carefully for changes in opacity. As diges- 
tion proceeds the contents become less opaque and the ruled black lines can soon 
be seen through the mass. The broader outer lines become visible first and 

i 



Fig. 4. Curve Showing Correlation between Concentration of Crystalline 
Pepsin and Time to Digest Substrate 


TABLE I 

Human Gastric Juice 


PATIENT 

SEX 

DIAGNOSIS 

TASTING SECRETION 

SECRETION 30 MIN. AFTER 
HISTAMINE 

Digestion time 

Pepsin 

Digestion time 

p^psm 










mgJlOO 

1 


ing.flOO 






ml. 



ml. 

D. K. P. 

M 

Trichiniasis 

8 

10 

11 

5 

30 

18 

M. T. 

F 

Dermatitis 

4 

0 

25 

11 

0 

5 

J. B. 

M 

Preparanoid psychosis 

! 2 

5 

! 56 

3 

0 

j 32 

M. M. L. 

M 

Banti's syndrome 

mm 

20 

13 

22 

! 0 

5 

L. P. 

M 

Anacidity 




35 

0 

5 

S. N. 

M 

Duodenal ulcer 

D 

45 

: 66 

1 

20 

88 


Secretion 30 min. after insulin 


M. W. 

F 

Duodenal ulcer 

2 

30 

42 

1 

33 

75 

M. C. 

M 

Psychoneurosis 

3 

20 

28 


35 


A. D. P. 

F 

Psychoneurosis 

6 

15 

18 


20 
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later the finer lines appear. The time when the fine single middle line becomes 
visible throughout the width of the tube is taken as the end-point. 

Trypsin. Deteiminations are carried out in exactly the same manner as 
for pepsin, except that 1 ml. of the filtered duodenal contents is diluted with 
4 ml. of the phosphate buffer pH 7.8. 


TABLE II 

Human Duodenal Contents 






TIME TO DIGEST SUBSTSATE 

PATIENT 

SEX 

DIAGNOSIS 

sTnfi7i.trs 

Fasting 

20 mm. after 
stimulus 





1 Minutes 1 

Seconds 



A. D. P. 

: M 

I Arthritis 

3 cc. ether instilled 

i 30 

0 

4 

4S 




1 into intestine 

i 




B. C. 

F 

Postcholecystectomy 

« 


30 j 

2 

0 



syndrome 


i 

1 



G. L, 

M 

Carcinoma of pancreas 


I No digestion ; 

No digestion 

A.F. i 

M 1 

Calcification of pan- 

•* tt 

1 tt 

tt 1 

1 

tt 

tt 



creas 

Secretin 

tt 

tt 

tt 

tt 

R. S. 

M 

Duodenal ulcer 

u 

14 

1 10 ' 

3 

1 


TABLE III 

Dog*s Gastric and Pancreatk Juice 


EXPEEDCENTAL PEOCEDDEZ 

PEPSIN 

Digestion time 

j Mg/iOO mi. 

1 TEypSIN DIGESTION 

1 TIME 

Minutes 

I Seconds 

Minutes 

Seconds 

Gastric secretion from 






Pavlov pouch, one hour after meat meal. . 


: 25 

300 



Main stomach, 30 minutes after histamine 

1 

1 10 

100 



Vagotomized dog, 24 hours after meat 






meal (marked gastric retention) 

3 

20 

30 



Pancreatic secretion in response to 


j 




Intestinal instillation of peptone 





32 

Intestinal instillation of HCI 




1 1 

20 

Injection of secretin 


i 
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CALCULATIONS 

Pepsin. While the peptic acti^aty of a given sample of gastric juice may 
be expressed in terms of tlie time taken to digest the standard amount of sub- 
strate to a standard end-point, it is more satisfactor}'' to express activity in 
terms of the concentration of cr}^stallinc pepsin which \nll show a corre- 
sponding degree of activity. By substituting known concentrations of cr}^stal- 
linc pepsin for the gastric juice, we constructed a digestion-time vs. pepsin 
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concentration curve (fig. 4), using the procedure outlined above. To facilitate 
reading and obviate the use of decimals, the concentration of pepsin is expressed 
as milligrams per 100 cc. The concentration of pepsin in a sample of gastric 
juice can be obtained by locating on the curve the point corresponding to the 
observed digestion time. 

Trypsin. Because both commercial trypsin and crystalline trypsin contain 
a substance, presumably trypsin inhibitor (2), which interferes with digestion 
in higher concentrations, the construction of a digestion-time vs. trypsin con- 
centration curve has been unsatisfactory. Furthermore, the concentration of 
active trypsin in these preparations varies widely. Consequently we have 
found it advisable to express tryptic activity in terms of the time taken by a 
given amount of pancreatic juice to digest the standard amount of substrate 
to a standard arbitrary end-point. 

RESULTS 

The peptic and tryptic activities of over one thousand samples of human 
and canine gastric juice, pancreatic juice and duodenal contents have been 
determined by the procedure described above. The relationship shown 
between digestion time and concentration of enzjmie, as determined by serial 
dilutions of crystalline pepsin, is evidence that the procedure is reliable. 
In addition, using both gastric juice and pancreatic juice, we have found very 
good agreement between the results obtained by the method described herein 
and the photoelectric turbidimetric method (Riggs and Stadie, 1943; Fried- 
man, 1947). Unless present in large amounts, bile or blood do not interfere 
appreciably with the reading of the end-point. However it should be remem- 
bered that bile and blood may have a direct inhibitory effect on the proteo- 
lytic action of the enzyme. 

Tables I, II, and III show representative values for pepsin and trypsin con- 
centrations respectively found in human and canine gastric juice, pancreatic 
juice and duodenal contents. They are given to illustrate the range of values 
which one may find by the method described. 

SUMMARY 

A relatively simple, rapid, and inexpensive method for accurate deter- 
minations of pepsin and trypsin concentrations in various digestive fluids 
is described. 
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PRESENTATION OF CASE 

A man, sixty-eight years of age, came to the Mayo Clinic because of weakness 
and dyspnea and was hospitalized immediately. The only past history of any sig- 
nificance was of a severe attack of vomiting of blood and passage of tarry stools 
nineteen years previously. A short time after the gastrointestinal hemorrhage, 
a roentgenologic diagnosis of duodenal ulcer had been made. Prior to this attack 
the patient had had no digestive disturbances. Since the episode of bleeding he 
had had intermittent indigestion which was described as mild and was relieved by 
taking milk. With this exception he had been allegedly well until approximately 
four months prior to admission when he had noted that he was pale and weak and 
tired easily. This weakness and fatigue with some shortness of breath had gradually 
increased. Three months prior to admission severe acute sinusitis had developed. 
At that time erythrocytes had numbered 2,000,000 per cubic millimeter of blood 
and his physician had administered a form of reduced iron. However, this treat- 
ment had had little effect on the anemia. Two weeks prior to admission slight 
respiratory infection had developed and he had noted some abdominal distention. 
His temperature at that time had been lOO^F. However, he bad remained ambula- 
tory and had continued to work until fort 3 ^-eight hours before admission. The day 
before admission he had had rather marked d 3 ’^spnea on any exertion and later in 
the day he had noted some dyspnea while at rest. On the day of admission he had 
been drowsy, although easily aroused, and weakness and shortness of breath had 
been bothersome. He had been nauseated for several da 3 ''s and had vomited once 
on the day of admission. He did not complain of pain. 

On admission the patient weighed 167 pounds (75.7 kg.). His normal weight 
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was recorded as 170 pounds (77.1 kg.). He was pale and appeared weak and drowsy. 
The pupils reacted normally. The temperature and pulse and respiratory rates 
were within normal limits. The conjunctiva was tliought to be slightly icteric. 
The longue was moist and tlie nasopharynx dry. Some blood was found in the nose. 
A sj''stolic murmur was heard over the entire prccordium. There were frequent 
extrasystoles. Dullness was present at the bases of both lungs and moist rales 
were heard over tlie lower parts of the lungs. The abdomen was somewhat distended ; 
however, no evidence of ascites was found. The liver which was smooth and not 
tender extended four fmgerbreadths below the costal margin. The spleen was not 
palpable.. No masses were palpable in the abdomen. The prostate was enlarged 
grade 14- (grading is on the basis of 1 to 4 in which 1 represents the least and 4 
the greatest enlargement) and no masses were found on rectal examination. 

Urinalysis revealed that the specific gravity varied from 1.005 to 1.009 and al- 
buminuria graded 2 to 3 (on a basis of 1 to 4) in all specimens. The test of urine 
for Bence Jones protein gave negative results. One urinalysis revealed a few granular 
casts. Usually erythrocytes were found in the urine, but erythruria was never graded 
more than 1. Pus, grade 1 (6 to 8 cells per high power field), was found in two speci- 
mens and the pH of the urine was 6. The values for hemoglobin varied from 5.6 
to 8.1 gm. per 100 c.c. of blood; erythrocytes numbered from 1,810,000 to 2,480,000 
per cubic millimeter and the leukocyte counts ranged from 3,900 to 7,500 per cubic 
millimeter. Results of serologic examination of the blood were negative. Roent- 
genographic examination of the thorax revealed cardiac enlargement and some 
congestion at the base of the right lung, and the roentgenologist was \mable to ex- 
clude the diagnosis of bronchopneumonia. Examination of a special blood smear 
revealed some autohemagglutination. Regeneration was increased somewhat. 
The number of blood platelets, bleeding time 'and coagulation time were within 
normal limits. The values for blood urea varied from 264 to 320 mg. per 100 c.c. 
Concentration of chlorides varied from 578 to 587 mg. per 100 c.c. of plasma and 
the carbon dioxide combining power of plasma was 31.5 to 32.4 volumes per cent. 
The value for the serum protein was 8.6 mg. per 100 c.c. The prothrombin time 
was 21 seconds and the sedimentation rate was 152 mm. per hour (Westergren 
method). 

During the first two days in the hospital the patient appeared to be fairly com- 
fortable. On the following day difficulty in breathing increased. He appeared 
to be restless and later seemed to be confused. His drowsiness increased somewhat 
but he could be aroused to answer questions. Jerky movements of the arms and 
legs were noted. The blood pressure was 148 mm. of mercury systoh'c and 78 mm. 
diastolic. There was an increased amount of moisture in the lungs and respirations 
were noisy. He tolerated treatment by positive pressure with oxygen to the 
lungs rather well. He was not cyanotic before treatment with positive pressure 
was instituted; however, after a half hour of this treatment he became cyanotic. 
The noisy respirations had disappeared entirely. After forty minutes the treatment 
was discontinued and 100 per cent oxygen was administered by oxygen mask. The 
patient died four days after admission to the hospital. 
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DIFFERENTIAL DIAGNOSIS 

Dr. Berkman: The patient obviously had had a gastro-intestinal hemorrhage 
nineteen years before admission to the hospital. This and his subsequent 
mild digestive disturbance which was relieved by ingestion of milk made it 
reasonable to assume that he had a duodenal ulcer. His downhill course 
apparently started three or four months prior to his admission. The course 
was characterized by pallor and progressive weakness \vhich were symptomatic 
of the marked anemia revealed by the laboratory studies. The anemia was 
of the type which occurs with chronic renal insufficiency. In this case the 
uremia probably began rather insiduously and progressed until the patient 
was admitted to the hospital. The development of acute puknonaiy edema 
and heart failure indicated the presence of long-standing and progressive 
cardiovascular and renal disease; this condition is characteristic of the late 
stages of chronic glomerulonephritis without edema. The albuminuria, low 
fixed specific gravity and retention of urea were also indicative of this con- 
dition. In the course of physical examination the blood pressure was found to 
be 148 mm. systolic and 78 mm. diastolic. It was suspected that this illness 
was a terminal one and that previously hypertension had been present. 

It seemed that the concentration of plasma chlorides was of only negative 
significance. Carbon dioxide combining power of 32 and 31 volumes per cent 
is exactly what would be expected if acidosis were developing as the result of 
cardio-renal failure associated with uremia. The high sedimentation rate was 
consistent with the marked anemia, as well as with the terminal pneumonia 
which was suggested by the roentgenograms of the thorax. The enlargement 
of the liver was of some interest. It was interpreted as the result of congestion 
incident to the cardiac failure. 

Two of the laboratory findings were significant. One w^as the autohemag- 
glutination found on examination of the special blood smear. This finding 
immediately suggested the possibility of multiple myeloma, extensive malig- 
nant disease or overwhelming infection. The other significant laboratory 
finding was the value of the serum protein which, as mentioned previously, 
was 8.6 mg. Although tliis patient had been consistently losing protein 
tlirough his urine, as evidenced by the albuminuria, grade 2 to 3, in several 
specimens of urine, the level of serum protein was elevated. It is of interest 
to note that the result of the test for Bence Jones protein was negative. Since 
this test is negative in about 40 per cent of cases of multiple myeloma it does 
not necessarily exclude this diagnosis. The finding of an elevated level of 
serum protein necessitated consideration of multiple myeloma, lymphosarcoma 
or extensive metastatic malignant disease. Although the lack of pain in the 
bones to some e.xtcnt was evidence against a diagnosis of multiple myeloma, 



536 


CLINICAL PATHOLOGICAL CONFERENCES 


it is known that approximately a fifth of patients who have multiple myeloma 
never complain of pain in bones. 

Amyloid disease of the kidneys must be thought of in the presence of e,x- 
tensive albuminuria. Albuminuria and enlargement of the liver make the 
possibility of amyloidosis reasonable. A Congo red dye test which would have 
settled the matter was not carried out. 

I might call attention to the fact that the patient was admitted to the hos- 
pital one evening and died the morning of the fourth day after that. Most of 
that time he was in serious condition. Also, the value for serum protein was 
not reported until after death had occurred. The patient unquestionably died 
of cardiac and renal failure with acute pulmonary edema. Uremia was ob- 
viously present and, while the entire picture was consistent with that of inter- 
stitial nephritis, it was quite apparent that this diagnosis was not adequate. 

The clinical diagnoses were chronic glomerulonephritis without edema and 
duodenal ulcer. 

To recapitulate, there were no evident changes in the peripheral vessels to 
suggest generalized arteriosclerosis. 

Bleeding from a duodenal ulcer could not be definitely excluded because the 
condition of the patient made it impossible to obtain a stool for examination. 

The concentration of protein of 8.6 mg. per 100 cc. of serum was a significant 
finding in this case and the presence of autohemagglutination in the special 
blood smear was consistent with this elevation in concentration, 

PATHOLOGICAL DISCUSSION 

Dr. Baggensioss: At necropsy the heart was found to be enlarged and weighed 
460 gm. as compared with an estimated normal weight of 300 gm. Bilateral 
hydrothorax (150 cc. of fluid in the right and 500 cc. in the left pleural cavity) 
and chronic passive congestion of the liver and the mucosa of the stomach and 
intestines were observed. An estimated 1,200 cc. of blood was present in the 
gastro-intestinal tract and this was considered to be the result of oozing from 
capillaries in the mucosa. Bronchopneumonia with organization was present 
in the upper lobe of the right lung. A stellate scar which was considered to 
be a healed ulcer was found on the posterior wail of the proximal portion of 
the duodenum. The kidneys were enlarged and finely granular. Their com- 
bined weight was 378 gm. as compared with an estimated normal weight of 
300 gm. A few depressed scars, which measured up to 5 mm. in diameter 
were seen on the cortex. 

On histologic examination, the most interesting changes were found in the 
kidneys. Most of the tubules contained eosinophilic hyalin and occasionally 
finely granular casts. Some of these casts were surrounded by phagocytes 
and occasionally by foreign body giant cells. An occasional cast appeared to 
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be calcified. A few of the tubules contained polymorphonuclear leukocytes. 
Degenerative changes were apparent in the lining cells of the tubules which 
were obstructed by casts. Many of the tubules were dilated. Focal collec- 
tions of lymphocytes and an increase in connective tissue were observed in the 
interstitial tissue but the glomeruli were normal. The histologic appearance 
was t}q)ical of the so-called myeloma kidney. Hence sections of the sternal 
marrow were prepared and on examination were found to contain large numbers 
of plasma cells. These cells appeared to arise from numerous large reticulum 
cells in the marrow. These collections of reticulum and plasma cells had 
crowded out the cells of the normal marrow in many sites. Subsequent search 
led also to the finding of foci of plasma cells in the kidne}^ and in the sinusoids 
of the liver and spleen. 

The renal lesion in multiple myeloma has been classified as obstructive 
tubular disease by Bell. The tubular degeneration and atrophy are the result 
of obstruction of the tubules b}^ large numbers of casts. Apparently the pro- 
tein excreted in this disease forms very firm casts that lodge permanentl}^ in 
the tubules and provoke a foreign bod}^ reaction. Renal insufficienc}^ results 
from obstruction of the tubules. According to Bell, who reviewed the lit- 
erature in 1933, there has been onty one case of proved renal insufficienc}' 
in multiple myeloma without Bence Jones proteinuria. 

The final anatomic diagnoses in this case were as follows: multiple m 3 ^eloma; 
obstructive tubular disease of kidneys fmyeloma kidney) with uremia (clinical) ; 
mild interstitial nephritis (p^^elonephritis) ; h 3 ’'pertrophy of the heart with 
congestive failure and gastro-intestinal hemorrahge; bronchopneumonia of 
upper lobe of right lung with organization, and healed duodenal ulcer. 



CASK REPORT OF SUPPOSED RECURRENT PANCREATITIS 

JuuAX M. Rurriy, M.D. 

PRESENTATION OP CASE 

History, The patient, a 72 year old wliitc married woman, reported to Duke 
Hospital on June 28, 1946, complaining of attacks of severe upper abdominal pain 
for the past six months. Her family, marital, and past histories were of no con- 
sequence. She had been entirely well until the onset of her present illness. Her 
attacks were characterized by llic gradual onset of midepigastric pain, radiating 



Fig. 1 

to the left and to the back. The pain was constant, lasting several hours, and so 
severe as to require morphine for relief. This was accompanied b}^ nausea and vomit- 
ing, but by no disturbance of bowel function and no jaundice. Following each at- 
tack she complained of generalized abdominal soreness, but in the interval she was 
entirely well. Her attacks occurred every three to four weeks and since the onset 
she had lost twenty-five pounds in weight. Two months before her abdomen had 
been explored in another hospital. Nothing abnormal was found and the gall bladder 
was drained. She continued to have her attacks. 

Physical Examination, Examination revealed a well preserved, fairly well nour- 
ished white woman in no distress. Notliing of interest was noted, except for a mild 
hypertension (blood pressure 168/88). Nothing abnormal was felt in the abdomen. 

Laboratory Studies, Urine, blood, and stool showed nothing of significance; 
the Van den Bergh was not elevated; a scout film of the abdomen was normal. 
No stones were observed. Gastrointestinal series and ileal studies showed nothing 
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definitely abnormal. With the diagnosis of chronic pancreatitis in mind a serum 
amylase test was run and the amount was found to be increased during an attack; 
the blood sugar was 180 mg/100 cc.; the urinar}^ diastase normal. 

Preoperative DiagJiosis, Chronic, recurrent pancreatitis. 

Operathe Findings. At operation the pancreas, stomach, and duodenum were 
normal. There was a tumor in the terminal ileum. This was resected (Figures 
1 and 2) and reported as a lymphosarcoma. She made an uneventful recover}''. 



Fig 2 

DISCUSSION 

The chief points of interest in this case lie in the fact that the pain was epi- 
gastric, and to the left of the midlinc with radiation to the back, suggesting 
a pancreatitis, and in the fact that there was no distention of the abdomen or 
disturbance of bowel function, such as one would expect in partial intestinal 
obstruction. 

The diagnosis of chronic, recurrent pancreatitis is not often made pre- 
opcrativcly and is usually reached only after exclusion of all other possibilities. 
In the absence of pancreatic stones, it is based upon a history of attacks of 
severe left upper quadrant pain, radiating to the back, with elevation of the 
scrum amylase or of the blood sugar. It is interesting to note that partial 
intcrmitlcnt intestinal obstruction can simulate chronic, recurrent pan- 
creatitis 

FIN.VL DUGNOSIS 

Lymphosarcoma of small intestine with partial intermittent intestinal ob- 
struction. 



EDITORIAL 

HOW MUCH DOliS THE AVERAGE J’A'J^ENT UNDERS'EAND 
01' WI-EVr 1'HE J’HYSJCJAN TRIES TO TELL HIM? 

A physician was often taken to task by his ofiice nurse because, as she pointed 
out, in telling patients what was the matter with them and what they should 
do about it he so commonly used either medical terms or long words which 
they did not understand or had never even heard of. The nurse said that often, 
patients, after an interview with the doctor, would come to her to ask what he 
had been trying to say, and often when she asked them what they had under- 
stood of his instructions she found that they had gotten an idea just the reverse 
of what he had intended to give. 

During his medical lifetime the writer has sat in at many a consultation dur- 
ing which lie lias been distressed to see that the patient was not getting much 
out of what the eminent specialist was saying. The reason was that the phy- 
sician not only used the sort of speech which he might have used at a meeting 
of a medical society, but he used medical abbreviations such as B.Al., E.C.G., 
B.M.R., K.U.B., N.P.N., or D. and C., which only a physician, and perhaps 
only a physician working in a particular hospital, could interpret. Worse yet, 
he used wrongly some of his technical words such as “pathology.” The dic- 
tionary says that this means “the branch of medicine which treats of the essen- 
tial nature of disease,” but those of us who prefer long words to short ones have 
of late taken it to mean disease or a lesion. All in all, it is no wonder that the 
patient failed to grasp much of what was said! 

It is unfortunate that today so many pltysicians admire the more obscure 
forms of technical speech, and even some editors are inclined to reject a paper 
if it is written in what they consider too informal and simple and Anglo-Sa.xon 
a vernacular. Young writers, perhaps hoping to impress their readers, will 
substitute emesis for vomiting, micturition for urination, temperature or hyper- 
thermia for fever, or mental alienation for insanity. An amusing paraphrase 
for a black eye was — “a contusion of the periorbital integument, subcutaneous 
hemorrhage, ecchymosis of the conjunctiva and the periorbital cuticular tissues, 
discoloration, tumefaction and abrasion of the supramalar epidermis!” 

Great lovers of long-winded obscure speech are some psychiatrists, who 
cultivate an almost unintelligible jargon, made up of newly coined words or 
old words used with new meanings. This penchant for an obscure mode of 
writing and talking is unfortunate because it would seem that if ever a phy- 
sician needed to speak simply and plainly and with crystal clearness, it would 
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be when talking to those who are mentally confused. One wonders how a man 
who trains himself to speak in such a way that he cannot be understood by his 
fellow physicians can ever hope to talk clearly enough so that he can help a 
patient. As Wendell hluncie, the eminent psychiatrist, wrote of a recent book 
on psychoanalj'sis, “I [found it] a very severe experience in understanding! 
Here, for instance, is a sentence picked at random from a book written by a 
nationally prominent authority. 

“It is a methodological error to attempt to interpret psychologically an 
organic symptom which is the end-result of an intermediary chain of organic 
processes, instead of trying to understand those vegetative nervous ii^uences 
in their relation to psychologic factors which introduce a chain of organic events 


resulting in an organic disturbance.” 

In this case one can get, after several readings, some idea of what the author 
was tr3dng to say because he stuck to known words and used them in the usual 
ways; the real difficulty comes when a psychiatrist uses so many obscure or 
recently coined words that even a dictionary does not help. 

AH physicians who are interested in having their patients understand wha^t 
they are trying to say should read an article on “The Patient s Language 
written by Frederick C. Redlich and published in the Yale Journal of Biology 
and Medicine (vol. 17, 1945). Dr. Redlich asked twenty-five patients with 
neuropsychiatric disorders to define sixty common medical terms, such as are 
used at the bedside every day. None of these patients had more than a high 
school education, but their intehigence quotient averaged fairly high, or about 
110. None of them, of course, understood medical abbreviations, such as 
gc. for gonorrhea or ca. for cancer. None knew what is meant by metas 
tasis. Ninety- two per cent did not know what is meant by lues, per cen 
could not define psychogenic, and a high percentage had no understanding o 
the words; lesion, prognosis, deterioration, pathology, p >ao erapy an 
psychotherapy. Seventy-one per cent guessed wrong y at t e 
“functional,” the word that we physicians now ove so , 

cent were confused as to psychopathic, and a hig percen age disease 

of what is meant by neurologist, psychologist, 
neurosis, moron or organic. In many cases, because 

the patients were found to have been much handicapped m their efforts get 

help from what was said to when told that 

As all wise Physicians ^ow, ^ ^.^at is implied by that, 

they are nenous because th y hysterical with a large 

They think the word mea > ’ of illness throivn in, and so they flare 

element of “ ^.you mean, there is nci/N;;? the matter with 

up in resentment. luey sa>, 
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me?” Naturally, unless the physician can get his ideas over better than this 
he will never be much of a success in the treatment of functional disorders and 
anxiety neuroses. 

Probably one of the best and most useful courses that could be given to 
medical students would be one in which they would be taken into the out- 
patient department and there taught to make themselves intelligible to im- 
migrants who know only a few hundred words of English. Eventually, after 
learning what these few words are, the young physician might be able to talk 
to people of ordinary intelligence and schooling in such simple speech that he 
could usually be understood. Success along these lines would go far to improve 
the relations between the medical profession and the public. 

Incidentally, the physician who \mtcs for his fellows and wants his papers 
to be widely read will do well to use, whenever possible, short English words, 
rather than long ones of Greek or Latin origin. As many a physician has 
remarked, “WTien I come in tired at night after what I hope is my last call, 
I know I should do some reading, but my brain is so tired that it is hard for me 
to read a paper that is full of long teclmical words. At such a time it is so 
much easier to read something that is written simply with short, well-knonn 
words.” 

Those who are interested in improving their style should pick up Fowler’s 
delightful little book, “Modern English Usage” and turn to the article, “Love 
of the long word.” As Fowler tliere said, “Good English does consist in the 
main of short words.” He quoted two stately paragraphs from Milton and 
Tennyson to show that out of fifty-six consecutive words fifty-two were of one 
syllable. The King James Bible and the Prayer Book, with all their majesty 
and beauty, were written witli short words. 

It is good to know the long words; there is a place for them, but the wise 
speaker and writer will never drag one in when a simpler and shorter one will 
serve his purpose, that is, if he wishes to be widely read and easily understood 
so that the message he has will travel far and have an influence on medical 
thought. If he writes, oblivious to his audience, or if he is reluctant to give 
away his knowledge, that is another matter. 

A German professor was once asked why his massive book was written so 
vilely and unintelligibly with such long words and such long involved sentences 
that a page had to be read several times before any sense could be gotten out of 
it. He answered that he liad slaved and starved for years to get the knowledge 
that went into that book, and he did not intend to give it freely away; anyone 
who wanted it would have to slave and sweat for it too ! 

Fortunately we physicians in America haven’t much of that spirit, but 
we have too much of the idea that our speech should be technical and formal 
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and not easily understood by the uninitiated. As already intimated, this is 
bad, partly because it makes for hard reading by ourselves and largely because 
it trams us to speak so badly that we make a mess of things when we try to 
explain an illness to a patient. A man who habitually talks to his fellows in 
an involved medical slang cannot in a moment change, to talk in simple biblical 
English to a laborer with the gripes in his belly, a bit of wind, and a touch of 
the piles. 

W. C. A. 


\ 
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IS ETHYLEI^ DISULPHONATE USEFUL IN THE 
TREATMENT OF ALLERGY 

Of late there has been considerable talk about the value of ethylene di- 
sulphonate or Allergosil in the treatment of allergy. Several physicians have 
reported excellent results in more than 85 per cent of the cases. In an article 
in the July, 1946, number of “Minnesota Medicine,” J. S. Blumenthal of the 
University of Minnesota, discussed this subject and pointed out that in Novem- 
ber, 1942, the Council on Pharmacy and Chemistry of the American Medical 
Association was very critical about this drug. The cost was $13.50 for one dose 
of 2 cc. They noted tliat Fisk, Small and Foord were unable to see that 
ethylene disulphonate had any effect in preventing allergic shock in animals. 

Recently, ethylene disulphonate has been used in the allergy clinic of the 
University of Minnesota. The standard dose was 2 cc. Because it was 
stated that the solution is highly unstable and rapidly oxidizable in the presence 
of air, oil and other chemicals, the contents of the ampule were rapidly drawn 
up and injected. The drug was used in twelve cases of asthma and six of aller- 
gic rhinitis. Three injections were given at intervals of one week; and no 
results were seen that would warrant continuation of the treatment. 

According to the report of the Council on Pharmacy and Chemistry of the 
American Medical Association (published August 31, 1946) the solution of 
ethylene disulphonate put out by the Spicer-Gerhart Company is essentially 
distilled water. This of course explains why some investigators have been 
unable to see that the drug had any effect. It does not explain so well the 
enthusiastic reports of some writers. 

A race is now on to produce anti-allergic or antihistaminic drugs, and phy- 
sicians will have to be slow in accepting everything they read about them. 
A drug may, for a few seconds or minutes, have an antihistaminic effect on 
a segment of bowel studied in the laboratory, but this need not mean that for 
hours or days it will ward off mucous colics, hay fever, asthma or eczema. 

W. C. A. 

ULCERATIVE ESOPHAGITIS DUE APPARENTLY TO A VIRUS 

If only because of the possibility that a virus infection may be responsible 
for some cases of regional enteritis and chronic ulcerative colitis, it is worth 
noting and remembering that Pearce and Dagradi some time ago reported 
the finding of four cases of acute ulceration of the esophagus with intranuclear 
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inclusion bodies such as are seen in lesions due definitely to infection with a 
virus. 

It may be significant that in two of these cases the patients died of ulcerative 
colitis. In the third case the cause of death was abdominal abscess formation 
following diverticulitis, and in the other there was a suppurative peritonitis 
following acute cholecystitis and an operation. 

Against the idea that the virus that was associated with the esophagitis 
produced the ulcerative colitis was the fact that in these cases no viral bodies 
could be found in the colonic ulcers. Nevertheless, it would seem well during 
the next few years that pathologists remember these two cases of Pearce and 
Dagradi,and always during necropsies of patients who have died from regional 
enteritis and ulcerative colitis search other parts of the digestive tract for 
little ulcers with inclusion bodies in the floors. 

W. C. A. 
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BOOK REVIEWS 


Nutmtion and Diet Therapy. Ninth Edition. By Fairjax T. ProjidfU and 
Corhinc Hogdcn Robinson. The Macmillan Company, New York. 1946. pp, 
782. Price $3.75. 

Any book that gets into tlie nintli edition must be good. Most of the chapters 
are on tire dietary treatment of tire several-diseases. At the end there is a large 
chapter on recipes. 

Earey Ambulation and Related Procedures in Surgical Management. 
By Daniel J. Lciihauser, M. D. Charles C. Thomas, Publisher. Springfield, 
Illinois. 232 pp. Price $4.50. 

Especially in these days when hospital beds are so hard to get, this book should 
be of interest to every surgeon. The surgeon tends to be a very conservative person 
if only because he has the feeling if anything should go wrong with the patient 
on whom he has operated, he is likely to get severely blamed if he should have de- 
viated in any way from recognized surgical practice. Often if one argues with him 
about certain practices, he wiU admit that they are not logical and that he cannot 
give a good reason for them, but they are customary and therefore he follows them. 

Dr. Leithauser notes that when he first tried to publish on this subject and report 
his good results, no journal of surgery was willing to take his paper. Eventually, 
it was published in the Archives of Surgery. He began these investigations in 
January, 1938. However, others fifty years ago, had suggested early ambulation 
after surgery. Obstetricians also should know that among primitive peoples the 
woman who has just had a child commonly gets up the next day or the day after 
and does the washing. 

In this book the author reports results of a series of some 2,047 cases in which 
there were 1,840 abdominal operations. 

To show what is done, in 300 cases of so-called chronic appendicitis the patients 
left the hospital on the average in 2.2 days. In 795 cases of acute appendicitis they 
left on the average in 2.26 days. Even in the case of herniorrhaphies, 200 patients 
left on the average in 5.7 days. Patients who submitted to gastroenterostomy or 
gastrectomy were kept in on the average of from ten to fifteen days. Doubtless 
some patients are more amenable to this sort of treatment than are others. For 
instance, the reviewer remembers one day going in to see a patient who the day before 
had submitted to an extensive laparotomy. The man was up shaving the patient 
in the next bed! 

Allergy. New Second Edition. By Erich Urbach, M.D., and Philip M. GoUlieb, 
M.D. Grune & Stratton, New York. 1946. 968 pp. Price $12.00. 

This book represents a tremendous amount of work and investigation. For 
years to come it will doubtless be a quarry from which many other men will dig 
material. There are three chapters of great interest to gastroenterologists, one 
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on Ingestants (page 295) one on the Allergic Diseases of the G^trointestinal Tract 
(page 665) and one on the Allergic Diseases of the Liver and GaUbladder (page 684). 
Among foods of animal origin the authors place eggs at the top of the list and then 
milk. Among the cereals they place first wheat and com and among the vegetables 
they place first the legumes, and then tomato, carrot, spinach, cabbage, asparagus, 
rhubarb, celery, onion and garlic. 

For infants Hopkins found spinach and white potato to be the commonest ofienders, 
they being exceeded only by egg, wheat, milk and orange. 

The literature on the subject is well reviewed, and there are many interesting illus- 
trations, showing lesions due to the ingestance of foods and drugs. To show that 
the book is up-to-date, one need only mention that there are pages on hypersensitive- 
ness to penicillin and sulfonamides. 

I^AMILIAL NoNJUEAGiNrc FooD-ALLERGY, By Arllmr F. Coca^ Charles C. 

Thomas, Springfield, Illinois. 1943. pp. 160. Price $3.00 

This is a curious book which may not be entirely convincing to a good many phy- 
sicians. The author*s method of diagnosing an allergic food is to place the patient 
on a sharply restricted trial diet for four days; then other foods are added, one after 
the other, and their effect in increasing the pulse rate is recorded. 

On page 67 Dr. Coca admits that some of his friends have advised him not to 
claim quite so many diseases as being due to food allergy. 

Obviously, when the physician is studying any subject like food allergy, he should 
first be an excellent clinician of great experience so that he can keep his feet on the 
ground. Recently, the reviewer saw a patient who had been treated strenuously 
for allergy by several allergists. Unfortunately, they did not succeed in clearing up 
all his lesions because they were due to scabies! 
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MOUTH AND ESOPHAGUS 

Grimson, K. S., Reeves, R. J., Trent, J. 
C-, AND Wilson, A. D. The treatment 
of patients with achalasia by esophago- 
gastrostomy. Surgery, 20: 94 (July) 
1946. 

Achalasia, or cardiospasm, has usually been 
treated by diet, drugs, and intraesophageal 
dilatation, but some cases require surgical 
intervention. Neitlier vagotomy nor sym- 
pathectomy appear to be of value. The 
procedure of choice is a cardioplasty based 
upon the principles of the Finney pyloro- 
plasty. It is essential that in making the 
anastomosis the incision be extended up 
through the normal sized esophagus well 
into the dilated portion. With satisfactory 
relief of the condition the dilated portion 
will show a marked or complete decrease to 
normal size. Nine cases operated upon 
without mortality are described. 

J . Duffy Hancock, 

Bell,' H. G. The treatment of cardiospasm 
by esophagogastrostomy. Surgery, 20: 
104 Quly) 1946, 


Cardiospasm evidences itself by dysphagia, 
regurgitation, and epigastric pain of long 
duration. The etiology is in dispute. 
Comparatively few cases have been oper- 
ated upon. Surgical treatment may be 
directed at the dilated esophagus, the 
cardia, the diaphragm, or the nerve supply. 
Dilatation is the simplest procedure and 
should always be tried first. Esophago- 
gastrostomy seems to be the most logical 
treatment. The approach is usually trans- 
abdominal but the transpleural route may 
be used. Reports are given of 10 cases 
operated upon successfully without mor- 
tality. The clinical results are most satis- 
factory. The technique employed resembles 
that of a Finney gastroduodenostomy and 
is well shown by suitable illustrations. 

J. Duffy Hancock. 

Adams, H. D. The surgical aspects of 
obstructing lesions of the esophagus. 
Surg. Clinics N. Am., 733 (June) 1946. 

For chronic esophagitis with stenosis, true 
stenosis with stricture, and stricture due to 
ingestion of caustics, trauma or cardiospasm, 
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graduated dilatations must be done. There 
is serious danger of mediastinitis resulting 
in 100% mortality unless large doses of 
penicillin and mediastinal drainage are 
instituted. A posterior mediastinotomy 
should be performed as soon as possible 
after rupture of the esophagus. 

Pulsion diverticula in the upper esoph- 
agus axe best operated on by a 2-stage 
procedure. The first stage indudes freeing 
and elevating the sac, allowing free drainage, 
relief of obstruction, and sealing of Uie 
fascial planes to the mediastinum. The 
second stage is the actual resection of the 
sac. Traction diverticula occurring in the 
mid-thoracic esophagus can be resected by 
an extra-pleural posterior mediastinotomy 
or even b}^ a transpleural approach, with 
heavy adjuvant penicillin therapy. 

Carcinoma of the esophagus necessitates 
subdivision according to its ocurrence in the 
upper or the lower half of this structure. 
In the lower half, a left transpleural expo- 
sure is used, bringing the stomach up 
through the diaphragm for anastomosis, and 
a simple catheter gastrostomy is done with 
examination of nodes. In the upper half, 
a 2-stage procedure is used, consisting of 
transthoracic resection. Several months 
later the gastrostomy is closed and the 
stump of the esophagus is mobilized and 
utilized by use of an artificial tube con- 
nection to the upper stump or later to an 
antcthoracic plastic skin tube. 

Frank G. Val Dez. 

STOMACH 

Giles, R. G. Roentgenological considera- 
tion of gastro-intestinal disturbances with 
special reference to the stomach and 
duodenum. Southern Med. J., 39: 570 
(July) 1946. 

Tlic importance of a complete investigation 
of cvury patient with indigestion or dyspep- 
sia is stressed. In addition to a careful 
history such an investigation should employ 
a thorough physical examination, a careful 
X-ray study, and all the a\’ailablc diagnostic 
procedures. It is true that expert roent- 
genography is of more x^luc in diagnosing 
organic disease of the stomach and duo- 
denum than any other diagnostic method, 


sign or symptom. The trained and careful 
searching roentgenologist can expect to 
demonstrate organic diseases of the stomach 
and duodenum in not more than 15-20% 
of the patients who complain of gastro-in- 
testinal symptoms. 

Irving Gray. 

Moersch, H. J. The value of gastroscopy 
in the diagnosis of gastric disease. Med. 
Clinics N. Am., 903 Quly) 1946. 
Gastroscopy is indicated in questionable 
carcinoma of the stomach; employed in close 
collaboration with the roentgenologist, a 
correct diagnosis may be established where 
use of either method alone is inconclusive. 
The method is of minor importance in deter- 
mining operability of gastric cancer. In the 
differentiation between benign and malig- 
nant gastric ulceration gastroscopy is valu- 
able not only in diagnosis but in determining 
response to treatment, because the roent- 
genographic evidences of gastric ulcer dis- 
appear more rapidly than the gastroscopic 
evidence. Gastroscopy is by far the most 
valuable method in the diagnosis of gastritis. 
Erosive gastritis is manifested by multiple 
small superficial erosions. It is regarded by 
some as a fore-runner of gastric ulcer and is 
frequently associated with gastric bleeding. 
Gastroscopy may offer tl\e explanation for 
symptoms persisting after gastric operation. 
One can usually obtain a satisfactor>’' view 
of the new” stoma and adjacent jejunum. 
In unexplained gastric bleeding one may 
detect a previously unidentified small gastric 
ulcer or carcinoma, erosive gastritis, gastric 
varices, benign tumor or foreign body. 

S. G. Meyers. 

BOWTEL 

Norris, J. C. Aberrant pancreas in the 
duodenum. Southern Med. J,, 39: 549 
Quly) 1946. 

The author reports the finding of a tumor in 
the wall of the duodenum, whidi on his- 
tological examination \Yas found to be pan- 
creatic tissue. The size of this tumor was 2 
by 1 .5 cm. in diameter. This well-nourished 
male, 27 years of age, died of gun-shot 
wounds witli severe injuries in v’arious parts 
of his body; nothing is knoum of the patient’s 
related clinical complaints prior to death. 
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Blood dilorides and total proteins were nor- 
mal and there was no dextrose present in 
tlie urine. Because of tlic rarity of the 
growth, the author reports this case. 

Irving Gray, 

Cromar, C. D. L. Benign ulcer of the cae- 
cum. Am. J. Dig. Dis., 13: 230 (July) 
1946. 

This clinician reported a case of benign ulcer 
of the caecum, operated upon in the belief 
that the patient was suffering from appen- 
dicitis. A hemicolectomy was performed 
because the lesion was thought to be malig- 
nant. The literature was reviewed which 
included the etiology, dioice of operative 
procedure, and the mortality rate. 

H. J. Sims. 

Cattell, R. B. and Coicock, B. P. Con- 
genital raegacolon, Surg. Clinics N. Am., 
644 (June) 1946. 

The s 3 nnptoms begin shortly after birth, but 
by the time treatment is undertaken, hyper- 
trophy of the bowel wall occurs witli fibrosis 
of all its coats, particularly the rauscularis. 
Lumbar sympatliectomy alone offers little 
chance of permanent rdief, but if employed 
it should be reserved for the milder cases 
with diffuse dilatation. 

Six patients, operated upon at the Lahey 
Clinic from 1940 to 1945, are here reported. 
Ages ranged from 8 to 17 years. Bilateral 
lumbar sympathectomy was performed ex- 
clusively in 2 patients with good immediate 
results, but they had recurrence of their 
symptoms within a year. Subtotal colec- 
tomy is the treatment of choice for advanced 
cases of congenital megacolon, and was done 
in 2 other cases. Bilateral lumbar sym- 
pathectomy with segmental resection of a 
localized megacolon was performed in the 
remaining 2 cases. Lumbar sympathec- 
tomy should not accompany subtotal colec- 
tomy. 

Frank G. VaeDez. 

Gauss, H. Present trends in mucous colitis. 

Am. J. Dig. Dis,, 13: 213 (July) 1946. 

The author contends that mucous colitis is 
definitely associated with psychoneurotic 
states which manifest high tension, anxiety, 
submerged fear complexes, etc. The causes 


arc manifold and complications are pro- 
longed. The common symptoms are mucus 
in the stools, localized or diffuse abdominal 
pain, constipation, flatulence; also numerous 
other local and constitutional symptoms. 
The principal X-ray sign is the string sign, 
which usually occurs in a descending colon of 
rope-like characteristics. It must be borne 
in mind that there is a cycle in which psychic 
states give rise to somatic symptoms, and 
these in turn to other psychic states, pro- 
ducing an endless procession of reciprocal 
factors. The prognosis is always guarded. 
The disease is never fatal; cures are some- 
times obtained but recurrences are frequent; 
however, it is apt to be chronic and persist 
for years at a time. 

11. J. Sms. 

Kay, J. H. and Lockwood, J. S. Experimen 
appendical peritonitis. I. The prognostic 
significance of certain hematologic factors, 
especially the prothrombin time. Sur- 
gery, 20: 56 (July) 1946. 

Recent definite reduction in mortality can 
not be attributed entirely to the sul- 
fonamides and penicillin, as the bacteria 
most commonly found are not especially sus- 
ceptible to the bactericidal or bacteriostatic 
action of these agents. Intestinal decom- 
pression and tlie maintenance of fluid, elec- 
trolyte, and blood are of great importance, 
and mechanisms other than bacteriostatic 
effects may be involved in the protective 
action of penicillin. In order to study par- 
ticularly the disturbances in hemodynamic 
equilibrium, experimental appendical peri- 
tonitis was induced in dogs and studies were 
made of nonprotein nitrogen, protein con- 
centration, chloride, sodium and potassium, 
calcium, oxyhemoghhm^ blood and plasma 
specific gravity, sedimentation, hematocrit, 
prothrombin time, fragility of red blood cells, 
and the identification of bacterial organisms. 

The most significant finding was the im- 
portance of prolonged prothrombin time. 
This was associated vnth both respiratory 
distress and usually a fatal outcome. This 
disturbed clotting mechanism is related to 
the hemorrhagic changes in the peritoneum, 
liver, and lungs and may be due to the injury 
of the liver parenchyma by anoxia or bac- 
terial toxemia. Before accepting this ex- 
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planation as entirely satisfactory the authors 
contemplate further investigation of the cir- 
culating proteolytic and antiproteolytic fac- 
tors. 

J. Dtjffv Hancock. 

Cattell, R. B. and Boehme, E. J. 
Chronic ulcerative colitis compBcated by 
carcinoma of the colon and rectum. Surg. 
Clinics N. Am., 641 Qune) 1946. 

Nine cases of malignancy in the colon and 
rectum associated with chronic ulcerative 
colitis w^ere noted in the past 7 years. In 
the majority of these the ulcerative colitis 
had been present for many years before its 
recognition. 

Two cases are presented in detail. The 
first is that of a 27 year-old man with ulcera- 
tive colitis of 13 years duration. A com- 
plete colectomy was performed in 3 divided 
operations, and an unsuspected adenocar- 
cinoma with foci of carcinoma simplex was 
found. The second case was a 53 year-old 
male with a history of ulcerative colitis dat- 
ing back 18 years. On operation for an 
ilcostomj% a fixed mass was found at the 
hepatic flexure which revealed a mucinous 
carcinoma. Roentgenologic study had not 
revealed the lesion. Paramount symptoms 
were weight loss and increase in bloody 
stools. 

FoUow^-up study of all ulcerative colitis 
patients is necessary, and earlier surgical 
intervention than they now receive, once 
w^aming symptoms appear. Broadening of 
the indications for colectomy is urged- 

Frakk G. Vac Dez. 

Kiefer, E. D. Chronic ulcerative colitis: 

Diagnosis and medical treatment. Surg. 

Clinics N, Am., 631 (June) 1946. 

The outstanding symptom is frequently a 
rectal discharge of bloody mucus. Com- 
monly, there are 2 tj^pes of bowel 
movements: (1) diarrheal stools consisting 
of liquid feces wdth more or less blood, and 
(2) rectal discharges whidi consist of mucus, 
blood, and pus. Systemic s^miptoms are 
variable. Ulcerative colitis is mainly a dis- 
ease of young adults. Its diagnosis depends 
on the correlation of proctosigraoidoscopic 
findings and roentgenography of the lower 
bowel. Dificrcnlial diagnosis involves con- 
sideration of cancer of the rectum and colon, 


bacillary and amebic dysentery, tuberculous 
enterocolitis, lymphopathia venereum, and 
regional ileitis. 

In treatment, control of diarrhea may be 
difficult if not practically impossible at 
times. Use of 1 to 1.5 grains of papaverine 
every 4 hours may be effective in relieving 
abdominal cramps. Sedatives may aid in 
the reduction of bowel movements. Treat- 
ment of malnutrition involves the use of a 
high protein diet, vitamin supplements and 
blood transfusions in the case of anemia and 
hypoproteinemia. Treatment of sepsis cen- 
ters about the use of the soluble and poorly 
soluble sulfonamides. Non-specific fever 
therapy may be of some benefit. The place 
of psychotherapy in management is empha- 
sized. 

Frank G. Val Dez. 

Adams, R. and jMiller, W. H, Surgical 

treatment of intestinal tuberculosis. 

Surg. Clinics N. Am., 656 (June) 1946. 
Out of 100 cases of intestinal tuberculosis 
seen at the Lahey Clinic, 19 patients re- 
ceived surgical treatment. Ages varied 
from 16 to 66 years. Abdominal fistulas 
were closed in 4 instances, with recurrence in 
3. Resection of the right colon, with the 
formation of a Mikulicz ileo-transverse 
colostomy and secondary closure, was done 
in 7 cases. Four patients were well after 
9 months to 3.5 years. Resection of the 
right colon with primary ileocolic anastomo- 
sis was done in 3 cases with a satisfactory' 
result in 2 of them (3 months and 8 months 
duration). There were 2 resections of seg- 
ments of small bowel wdth primar}' anasto- 
mosis, resulting in a recession of symiptoms 
for one year. Two side-tracking ileo- 
transverse colostomies were done with poor 
results. There was one resection of the sig- 
moid and an associated painful abscess, with 
the formation of a permanent colostomy. 

In the presence of active intestinal tuber- 
culosis a diversionar}' colostomy should be 
done, and sanatorium care instituted until 
the tuberculous process has been quiescent 
for at least 1 year. Patients wiUi active 
pulmonary lesions should first have arrest of 
this condition before the intestinal lesions 
arc attacked. 


Frank G. Val Dez. 
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Williams, A. G. and Fodden, J, IL Sac- 
cular divert iculosis of the jejunum due to 
reticulum-cell sarcoma. Bril. J, Surg., 
34: S7 (July) 1946. 

RcUculum-ccll sarcoma of the duodenum 
and jejunum is quite rare. It arises within 
the l^'mph follicles of the submucosa. These 
globular tumor masses destroy the adjacent 
stroma and push into the lumen of the bowel 
causing either dilatation or constriction. A 
central necrosis of the mass with sloughing 
of the overlying mucosa results in the for- 
mation of secondar>" or tumor pouches (di- 
verticula). 

The case presented was subjected to re- 
section, but within a few montlis vertebral 
column metastasis appeared and death oc- 
curred. The article is illustrated with an 
X-ray photograph and several photomicro- 
graphs. 

J . D urr Y Hancock . 

Makkby, C. E, P, Derangement of midgut 
rotation producing volvulus. A report of 
two cases. Brit. J. Surg., 34: 80 Quly) 
1946. 

Derangement of midgut rotation in the fetus 
may occur in the first, second, or third stage. 
Those in the first are extremely rare and are 
evidenced by extroversion of the cloaca. 
Those of the third stage are the most com- 
mon and present non-descent or abnormally 
high fixation of the cecum. Derangement 
of the second state, where there should be a 
180 degree counter clockwise rotation, may 
be due to nonrotation, inverse rotation, or 
malrotation. WTien such occurs, volvulus 
may result and usually evidences itself in the 
first few days of life. 

Two cases are reported, one due to non- 
rotation and one to inverse rotation. In 
the former a side-to-side duodenojejunos- 
tomy was performed successfully. In tlie 
latter the volvulus was unwound and a cecos- 
tomy done, but a fatal pulmonary embolus 
occurred. 

J. Ditffy Hancock. 

LIVER AND GALLBLADDER 

CoPLEMAN, B. Emptying of the normal 
gallbladder with Priodax. Radiol., 47: 
30 (July) 1946. 

When the gallbladder is visualized with 


Ictraiodophthalcin, a fat meal usually pro- 
duces prompt and vigorous emptying in the 
normal individual. In more than half of 
the cases without stonc.s, the cystic and 
common ducts may be visualized. In a 
small number of cases, demonstration of the 
hepatic duct or even its radicles may aid the 
diagnosis of biliary dyskinesia. The de- 
crease in size of the gallbladder also helps 
in the differential diagnosis between gas 
shadows and small non-opaque stones. 

Priodax, while producing a dense gall- 
bladder shadow, appears to interfere with 
gallbladder empt3dng and the visualization 
of the bile ducts. In comparison with tetra- 
iodophthalcin, priodax acts like asympathi- 
comimetiedrug. 

Franz J. Lust, 

JuNET, R. AND Alphonse, P. L’hepatite 
cpidemique et scs sequelles (Epidemic 
hepatitis and sequcllae). Gastroentcr- 
ologia, 71: 4(1946). 

Epidemic hepatitis, a disease which was very 
common from 1939 to 1946, usually runs a 
benign course. Fatal termination is rare 
and usually is due to atrophy of the liver. 
The disease at times runs a prolonged or 
remittent course^ and disorders which are not 
primarily associated wdth liver disease 
occur as sequellae. These latter are com- 
paratively rare. 

The commonest sequellae of infectious 
hepatitis are manifestations of liver dys- 
function, gall bladder or gastroduodenal 
disorders. Non-specific gastrointestinal 
symptoms without objective findings are fre- 
quently present and are seen in individuals 
with neurovegetative dystonia. Various 
disturbances of the nervous system, pan- 
creas, respiratory system, circulation, spleen, 
and even kidneys, may also follow acute 
hepatitis. Disturbances in tlie metabolism 
of proteins, sugars, fats, iron, and vitamins 
may also be found by laborator}' study. 
The general well-being of the individual is 
affected and there is frequently fatigue and 
inability to work. Attempts to demonstrate 
a cortico-adrenal insufficiency have not been 
successful. 

Charles Flood. 

Chile, G., Jr. and Brown, A. Pain and 
fever arising from the common bile duct 
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and not associated with jaundice. Report 
of two cases of chokdo(iolithiasis treated 
by choledochostomy and one of post- 
cholecystectomy biliary dyskinesis re- 
lieved by vagotomy, Cleveland Clinic 
Quart., 13: 147 Quly) 1946. 

Two cases are reported of stones in the com- 
mon duct in the absence of stones in the 
gall bladder. Chills and fever were pro- 
duced for a year and a half in one, and only 
severe intermittent biliary colic without 
jaundice in the other. They were both re- 
lieved by choledochotomy and removal of 
the stones. In the majority of cases in 
which there are common duct stones without 
jaundice, it is probable that the pain is 
caused by stones in the gall bladder rather 
than in the common duct, 

A third case of post-cholecystectomy bil- 
iary dyskinesia, relieved by sub-diaphrag- 
matic vagotomy, is reported. The bile duct 
was grossly normal in this case. It is sug- 
gested that this procedure may prove more 
useful than denervation of the common duct 
and section of the splanchnic nerves, but no 
conclusions are w^arranted until further evi- 
dence is accumulated. 

Frank G.ValDez. 

Wade, L. J. Liver function tests. Am. J. 

Clin. Path., 16: 426 Quly) 1946. 

Liver function tests are classified according 
to particular functions of that organ, because 
none of them give all-inclusive information 
regarding disturbance of liver function, or 
pathological changes taking place in the 
organ. 

(1) Of the tests based upon secretory and 
excretory functions of the liver, the van den 
Bcrgh quantitative determination of urobilin 
or urobilinogen in urine and stools often 
gives valuable diagnostic information. It 
is based upon the transformation of hemo- 
globin into sodium bilirubinate, which is 
secreted into llic intestinal tract from the 
liver. On its rcabsorption into the circula- 
tion it is excreted by the kidney. The excre- 
tion of bromsulfalein apparenlh' depends 
upon the same mechanism as that of bilirubin. 
The scrum alkaline phosphatase is also used, 
and is clc\^tcd in obstructive jaundice since 
bile contains alkaline phosphatase. 

(2) Of the tests based upon the de- 


toxifying function of the liver, the hippuric 
acid synthesis is most widely used. With it 
is used simultaneously the PSP test for renal 
function. 

(3) Of the tests based upon the role of the 
liver in carbohydrate metabolism, the galac- 
tose tolerance test is probably the best, al- 
though other reducing substances may inter- 
fere. 

(4) The role of the liver in protein metabo- 
lism is important, and changes in the quality 
and quantity of the plasma proteins are 
commonly associated with liver dysfunction. 
Determination of the albumin-globulin ratio 
is of value, as is also the cephalin-cholesterol 
flocculation test. 

(5) Of the tests based upon the role of the 
liver in lipid metabolism, the plasma cho- 
lesterol is usually increased in the presence of 
common duct obstruction. In early stages 
it usually parallels the degree of hyperbiliru- 
binemia. 

A plea is made for a proper selection of 
tests, designed to answer particular ques- 
tions, rather than a haphazard use of any or 
all tests. In suitable cases the needle biopsy 
method is of value. However, often the 
severity and the extent of the liver damage 
cannot be measured adequately by the tech- 
nics available. 

N.W. Jones. 

Loncharich, J. a., Tanturi, C. A. and 

Banfi, R. F. Ilie protective action of 

sulfanUamide in chloroform hepatosis. 

La Prensa Medica Argentina, 33: 1425 

Quly) 1946. 

The authors studied the protective action 
of sulfanilamide in chloroform hepatosis. 
The}" measured the hepatic insufficiency by 
the prothrombin acti\dty of the blood, using 
the method of Tanturi and Banfi. The 
amount of sulfanilamide in the blood was 
determined by Banfi and Loncharich's 
method. Chloroform was given during 1 
hour to 16 dogs receiving no food for 3 days. 
Eight of them received ISO mg. of sulfanil- 
amide per kg. during 4 to 5 days before the 
anesthesia, and the other 8 animab served 
as controls. Five of the 8 conuol animals 
died within 48 hours, but all the animals 
that received sulfanilamide survived. Hy- 
poprothrombincmia due to the chloroform 
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nitoxication was much less intense in the 
treated animals. One dog that received sul- 
fanilamide 1 hour before the anesthesia did 
not gel any protection. 

Aloysio Farxa. 

Johnstone, G. A. and Ostendorph, J. E. 
Cholecystitis witli perforation. Arch. 
Surg.,53: 1 Quly) 1946. 

Thirty-two instances of perforation of the 
gall-bladder were found in a review of 12,000 
consecutive, routine necropsies. This cor- 
responds to an incidence of 0.26%, or ap- 
proximatel)' one out of every 375 eases of 
death from a perforated gall-bladder coming 
to necropsy. Stones were present in 84% 
of these eases. Among this group of pa- 
tients 14 had free perforations with acute 
generalized peritonitis, and 19 had localized 
perforation. In 49% perforation occurred 
but was unrecognised and not diagnosed 
until necropsy. In an additional 105 pa- 
tients operated upon for acute cholec>^titis 
the mortality was shown to increase in pro- 
portion to the time of operative delay. This 
was 2.9% for patients operated upon within 
48 hours, and it rose to 11.4% when this in- 
terval mounted to 7 days or more. 

The authors conclude that peritonitis fol- 
lowing perforation is an inherent danger of 
acute cholecystitis, and therefore so-called 
medical or conservative treatment is not 
without hazard. Once tlie diagnosis of 
acute cholecystitis is made, particularly in 
the elderly patient, surgical intervention 
should take place as early as is consistent 
with adequate preparation of tlie patient 
and operating facilities. Also, interval 
cholec^'^stectomy should be done in cases of 
recurrent chronic cholecystitis, thereby re- 
moving the possibility and dangers of pro- 
gressive disease. 

C. WiLMER WiRTS, Jr. 

Symmers, D. and Spain, D. M. Hepar 
lobatum. Clinical significance of the ana- 
tomic changes. Arch. Path., 42: 64 Quly) 
1946. 

A statistical study of 102 cases of this form 
of syphilitic cirrhosis, found in 23,792 
necropsies at Bellevue Hospital over a period 
of 30 years, is given. In 314 cases of late 
acquired syphilis coming to autopsy, hepar 


labatum was noted in SO cases (16%). It 
occurred more frequently in men than in 
women, more frequently in the white race 
tlian in negroes. The average age was 38.5 
years, but varied from 19 to 80 years. The 
diagnosis of S3^philitic cirrhosis of the liver 
was made during life in but 3 cases. The 
organ was palpable below the costal arch in 
18 cases. The spleen was palpable in 13 
cases. Jaundice was present in 35 cases, 
ascites in 32, and esophageal varices in 15. 
An irregular fever, varying from 100 to 106® 
F, was present in 12 cases. The weight of 
the liver varied greatly, from 608 to 3,450 g. 
Its average weight was 1556 g., i.e. quite 
normal. In 55 cases the spleen averaged 
538 g. in weight, but again the weight varied 
markedly — from 60 to 1980 g. Two addi- 
tional cases of the rare form of splenomegaly 
occurring in late acquired syphilis were 
found, whicli makes 11 cases thus far re- 
ported in the literature. 

The clinical diagnosis of hepar lobatum 
depends upon the history of s}qihilis, the 
positive AVassermann reaction, associated 
syphilitic lesions, jaundice, ascites, enlarged 
spleen, and the response to appropriate 
treatment. Liver biopsj^ may be made 
when this organ extends below the costal 
arch. 

N. W. Jones. 

PANCREAS 

Present, A, J, Aberrant pancreas. Am, 
J. Roent. Rad. Therapy, 56: 55 (July) 
1946. 

Aberrant pancreatic tissue is observed in 
various parts of the abdomen. It is not in- 
frequently found in tlie gastrointestinal or- 
gans. It most frequently occurs near the 
pancreas and is more commonly seen in the 
stomach, duodenum, jejunum, ileum, and in 
Meckel^s diverticulum. Two cases of aber- 
rant pancreas occurring in the antrum of the 
stomach are reported by Present. Both 
occurred in males aged 33. In both cases 
there was vomiting and in one hematemesis. 

In one case the condition produced a large 
filling defect in the prepyloric region, causing 
dela^^ed emptying of the stomach. In the 
other, a polypoid defect was seen in the an- 
trum of stomach, 

Maurice Feldman. 
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ULCER 

Lyons, S. C. and Sinclair, L. G, Perfo- 
rated peptic ulcers in naval personnel, 
SoutLem Med. J., 39: 575 Quly) 1946. 
The diagnosis of ruptured peptic ulcer is 
usually not difficult and can be made clini- 
cally in most cases. Prompt operation is the 
keynote of success. The procedure should 
indude only simple dosure of the ulcer; addi- 
tional surger>% if indicated, should be per- 
formed at a later elective date. Postopera- 
tive therapy is based chiefly on constant 
in testinal decompression, chemotherapy, 
and the judicious use of parenteral fluids, in- 
duding plasma and whole blood. After re- 
covery from the operation, patients whose 
symptoms persist, and in whom roentgeno- 
logic study shows persistence of ulceration, 
should be promptly discharged. Patients 
who present only minor symptoms can be 
tentatively returned to limited duty. Pa- 
tients who are free from symptoms can be 
returned to full duty, with the reasonable 
expectation that they will remain well and 
w’ill prove useful members of the service. 

These condusions are based on a survey 
of the recent British, Canadian and Ameri- 
can literature and upon an analysis of 22 
personally observed cases of ruptured peptic 
ulcer in a naval training camp. Of 20 men 
observed sufficiently long to permit con- 
dusions, 12 were returned to full and 3 to 
limited duty, and all have been serving with- 
out subsequent disability for periods ranging 
from 7 to 30 months. A unique featureof 
the series is that all ruptures occurred shortly 
after the men were inducted into service, in 
14 instances beUveen 7 days and 2 months 
after induction. 

Irving Gray. 

I^Iarshall, S. F. The problem of gastro- 

jcjunal ulcer with illustrative case reports. 

Surg. Climes N. Am., 751 (June) 1946. 
Tlircc ^'pcs of gastric surgerj' contribute to 
the production of gastrojejunal ulcer: (1) 
gastroenterostomy, (2) tlic Finstcrer opera- 
tion whidi allows die ulcer to remain in situ, 
and (3) an inadequate partial resection of 
the stomach. 

Gastroenterostomy should be restricted 
to those cases in which there is marked scar 


tissue obstruction of the pylorus with ac-r 
companying low acid \^iues, or in those cases 
with high risk of a more radical procedure. 
Failure to remove a major portion of the 
stomach in doing a partial gastrectomy fails 
to reduce the gastric acidity materially and 
leads to a high percent of recurrent ulcers. 
Two-thirds to three-fourths of the stomach 
should be resected, in an effort to obtain a 
relative anacidity. The Finstercr opera- 
tion, which allows that portion of the pyloric 
end of the stomach containing an ulcer to 
remain in situ after transection of the stom- 
ach above the ulcer, is rarely employed. It 
should be used only in the case of ulcers very 
low in the duodenum, and provided the line 
of transection above the ulcer is through the. 
duodenum and w^ell beyond the pylorus. 
There has been a high incidence of gastro- 
jejunal ulcers occurring in this type of resec- 
tion, where a portion of the pyloric area has 
been allowed to remain. 

Illustrative cases of recurrent ulcers fol- 
lowing the above inadequate procedures are 
included. 

Frank G.ValDez. 
PROCTOLOGY 

COLCOCK, B. P. Injuries of the colon and 
rectum. Surg. Clinics N. Am., 665 (June) 
1946. 

If the peritoneal cavity has been entered by a 
lacerating or perforating wound of the ab- 
dominal wall, laparotomy and thorough ex- 
amination of the abdominal viscera are im- 
perative. The diagnosis of intra-abdominal 
injury without external wounds may be diffi- 
cult. Any wound of the colon must be 
handled in such a w'ay as to prevent further 
leakage of intestinal content into the peri- 
toneal cavity. There must be no marked 
impairment of the bowel lumen following 
treatment, and there should be as little 
shock induced as possible. In the treat- 
ment of injuries of tlic rectum, a proximal 
colostomy should be performed, with ade- 
quate drainage of the contaminated perirec- 
tal tissues. 

Frank G, Val Dez. 
SURGERY 

DEpas, C. and I'arco, R. L. Neoplastic 
biliaty obstruction. An improved type 
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of radical pancreaticoduodenectomy for 
ampuUaiy and pancreatic cancers. Sur- 
gery, 20: 72 (July) 1946, 

The history of tlic development of radical 
pancreaticoduodenectomy for ampullary 
and pancreatic cancers is discussed and illus- 
trated. It is suggested tliat a one-stage 
operation is preferable, that an ascending 
cholangitis can be best prevented by a long 
jejunal loop for biliaiy'' anastomosis, thus 
avoiding reflux of intestinal contents, and 
that pancreatic secretion is of sufBcient im- 
portance to be conserved. An operation of 
improved simplicity is described and illus- 
trated. A long transverse incision with a 
vertical upward extension from tlic center 
gives satisfactory’’ ex'posure. Dissection of 
the portal vein and superior mesenteric vein 
is facilitated by coagulation of the numerous 
fine tributaries. Vascular anomalies arc 
fairly frequent and of extreme importance. 
Instead of the usual 4 or 6 suture lines only 3 
are required in this University of Minnesota 
operation. The distal third of the stomach, 
all of the duodenum, tlic first 15 cm. of the 
jejunum, | of the common duct, and the 
head, uncinate process, and neck of the pan- 
creas are excised. The gall bladder is re- 
moved and an end-to-end anastomosis made 
between the jejunum and the common bile 
duct or common hepatic duct, after the 
jejunum is brought through the right side of 
the transverse mesocolon. As the jejunum 
passes the cut end of the pancreas it is anas- 
tomosed to the pancreatic duct. Forty cen- 
timeters down the jejunum a retrocolic Polya 
gastrojejunostomy is performed. Drains 
are placed adjacent to the pancreatic and 
biliary anastomoses. 

Inoperable lesions may be treated b}^ an 
end-to-end cholecystojejunostomy or cho- 
ledochojejunostomy with a modified Roux 
Y-plasty of the intestine and a gastrojejunos- 
tomy. 

J. Dotfy Hancock. 

Pannktt, C. a. Resection of the head of 
the pancreas, Brit. J. Surg., 34: 84 
(July) 1946. 

A comparatively simple type of resection 
of the head of the pancreas for carcinoma is 
presented and illustrated by two case re- 
ports. It is a one-stage procedure. 


The third portion of the duodenum is ex- 
posed by dissecting off the hepatic flexure of 
the colon and pushing the large bowel down- 
ward after having opened the lower peri- 
toneal sac. The pylorus is freed and cut 
across just proximal to the opening; the dis- 
tended gaii-bladder is aspirated and then 
closed. The duodenum is mobilized and 
with the head of tlie pancreas is lifted off the 
vena cava and turned to the left, exposing 
the common duct which is divided and 
lightly damped. The neck of the pancreas 
is cut across and the duodenum excised just 
to the right of the superior mesenteric 
vessels. After invagination of the distal 
stump of the duodenum, the first portion of 
the jejunum is carried in front of the trans- 
verse colon to the right side of the abdomen. 
Into this loop of jejunum are implanted 
proximally the common duct, then the stump 
of the pancreas, and distally the end of the 
stomach. A drainage tube is inserted into 
the region of the implanted portion of pan- 
creas 

(or the invaginated portion if the pancreas 
is not implanted). 

J. Dotfy Hancock. 

PHYSIOLOGY; IMOTILITY 

Gregory, R. A. Changes in intestinal tone 
and motility associated with nausea and 
vomiting. J. Physiol., 105: 58 (July) 
1946. 

The general features of the behaviour of the 
upper parts of the alimentary tract during 
nausea and vomiting are well known, but the 
associated disturbances of tone and motility 
in the lower intestines have received com- 
paratively little attention. The observa- 
tions and experiments reported here show 
that in unanaesthetized dogs the nausea and 
vomiting produced by minimal doses of 
apomorphine are associated with a definite 
sequence of changes in intestinal tone and 
motility of antral origin. These were re- 
corded by a balloon and water manometer 
method from Thiry-Vella loops of the upper 
jejunum in dogs. The first signs of nausea 
are accompanied by a rapid inhibition of in- 
testinal tone and motility, followed by an 
equally rapid increase in tone, whidi may be 
maintained for several seconds before retch- 
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ing occurs. After this, normal tone and 
motility are resumed. This response was 
abolished by denervation of the mesenteric 
pedicle to the loop; this and other arguments 
lead to the conclusion that the response is of 
ner\^ous reflex origin and probably results 
from the excitation of central autonomic 
mechanisms. 

Albert Cornell. 

Bozler, E. The relation of the action po- 
tentials to mechanical activit)^ in intestinal 
muscle. Am. J. Physiol., 146: 496 Quly) 
1946. 

Differential potentials were recorded from 
the small intestine, isolated and in situ. In 
the rabbit and dog they show an R and T 
wave. Brief spikes are usually present be- 
tween these two slow phases. The results 
agree with those obtained for ureter and 
stomach. Monophasic potentials w'ere re- 
corded directly from muscle strips. Their 
shape agrees well with those which are de- 
rived mathematically from differential 
potentials. They show^ a long phase of sus- 
tained negativity, like that in other visceral 
muscles and the heart. In small muscle 
strips each potential is followed by a con- 
traction, but large variations in the me- 
chanical response are accompanied by only 
slight changes in the magnitude of the mono- 
phasic potential. Adrenaline stops elec- 
trical activity only in ver>'' high concentra- 
tions. Mechanical activity may be so much 
reduced that it becomes invisible, but it does 
not disappear entirely as long as action po- 
tentials arc present. In the guinea pig the 
potentials consist of spikes alone. Their 
frequency is closely related to the magnitude 
of the contraction. 

Arthur E. Meyer. 

PHYSIOLOGY: ABSORPTION 

BmaiALL, E, F., Fenton, P. F., and 
Pierce, 11. B. Gastric emptying and in- 
testinal absorption of de-xtrosc solutions. 
Am. J. Physiol., 146: 610 Quly) 19-46. 

Ihc amount of dextrose emptied from the 
stomach was greater with large volumes of 
dilute dextrose solutions than witli small 
.volumes of cxmccntratcd solutions, the 
amount of dc.\tro^c fed being constant. The 


rate of absorption was somewhat greater 
from the more concentrated solutions of 
small volume. Emptying and absorption 
were greater from large than from small 
volumes of identical concentration. Emp- 
tying and absorption were greater from con- 
centrated than from dilute solutions of iden- 
tical volume. 

Arthur E. Meyer. 

METABOLISM AND NUTRITION 

Duell, H. j., Jr. Studies on the compara- 
tive nutritive value of fats. IX. The 
digestibility of margarine fat in human 
subjects. J. Nutr., 32: 69 (July) 1946. 
^largarine fat composed of hydrogenated 
domestic vegetable oils was found to be 
digested to the extent of 97%, on the aver- 
age, by normal men and women — which 
value is identical with that obtained in three 
tests on butter fat. There was no evidence 
of any unpleasant physiological effects when 
a maximum of 111 g. of margarine fat was 
ingested daily. 

Arthur E. ]Meyer. 

Hathaavay, iM- L. AND Lobb, D. E. A 
comparison of riboflavin s 3 mthesis and 
excretion in human subjects on synthetic 
and natural diets, J. Nutr., 32: 9 Quly) 
1946. 

Three women were kept on a synthetic diet 
containing 1.09 mg. riboflavin daily for 7 
weeks, and after one month were placed on a 
natural diet containing 1,33 mg. riboflavin 
per day. Daily urinary riboflavin values 
for the three subjects averaged 165, 152, 
and 161 /ig. on the S3’-nthetic diet, and 174, 
229, and 210 /ig. on the diet of natural foods. 
The 1-hour fasting urimry excretions of 
riboflavin varied from 3.7 to 10.9 /ig., with 
average values for the three subjects of 5.9, 
7.1 and 7.8 pg. Urinar)^ riboflavin excretion 
showed no relation to urinary’ volume. Fe- 
cal riboflavin excretions on the diet of na- 
tural foods were 3.7 to 3.8 times greater than 
those obtained on the S 3 'nthctic diet. On 
the diet of natural foods, total riboflavin 
excretions were 2.8 times greater than on the 
s\’nthclic diet for all three subjects, and for 
two subjects it exceeded the intake. 

/\RTiruRE. Me\xr. 
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Hathaway, M. L. and Stroh, J. E. A 
comparison of thiamine synthesis and ex- 
cretion in human subjects on synthetic 
and natural diets. J. Nutr., 32: 1 (July) 
1946. 

Three women were kept on a synthetic diet 
containing 1 mg. thiamine daily for 7 weeks, 
and after one month tliey were placed on a 
natural diet containing 0.84 mg. thiamine 
per day. Daily urinary thiamine values 
averaged 116, 113, and 147 pg. on the syn- 
thetic diet, and 90, 91, and 112 ;tg. on the 
natural diet. The average values for daily 
excretion of *^free” thiamine in the feces were 
17, 15, and 13 /ig. on the synthetic diet, and 
25, 49, and 35 fxg, on the natural diet, 
^‘Combined’^ thiamine content of the feces 
was 2.4, 5.1, and 4.5 times higher on the 
natural than on the synthetic diet, suggest- 
ing that the latter was less favorable for 
bacterial synthesis of thiamine tlian the 
natural diet. Fecal synthesis of thiamine 
does not seem to be an important factor in 
the thiamine economy. The excretions of 
thiamine by these subjects, and their ap- 
parent well-being on thiamine intakes of 
0.84 to 1.00 mg., justify tlie lowering of the 
recommended daily allowance for women to 
IT or 1.2 rag. per day. 

Arthur E. Meyer. 

Davidson, C. S., Wilke, H. L., and 
Reiner, P. J. A nutritional survey of 
starvation in a group of young men. J. 
Lab. Clin. Med., 31: 721 (July) 1946. 

A nutritional survey was made of 171 Ger- 
man prisoners who had been on a diet aver- 
aging 750 Cals, per day for 2 to 3 months. 
The estimated intake per day included about 
40 g. of protein, 120 g. of carbohydrate, 17 g. 
of fat, 6,250 international units of vitamin 
A., 0.62 mg. of vitamin B, 0.64 mg. of vita- 
min B 2 , 8.6 mg. of niacin, and 10 mg. of vit- 
amin C. All of the men were wasted, the 
average weight being 13 kg. below U. S. 
standards. Seventy percent of them were 
more than 10 kg. below the standard. Most 
of the men had lethargy, a stooped posture, 
and weakness. Common symptoms in- 
cluded syncope, joint pains which were 
prominent in the knees but not correlated 
with edema, recurrent diarrhea, and 
generalized pigmentation. 


Clinical evidence of vitamin deficiency was 
generally lacking. Thirty-two per cent 
of the men were observed to have the fol- 
licular hyperkeratosis thought to be related 
to vitamin A deficiency. A few instances 
were seen of circumcomeal injection, color 
change or papillary atrophy of the tongue. 
A condition resembling acrocyanosis was 
observed in the distal extremities of many 
men, and was associated afterward with 
parasthesia. Edema, probably of nutri- 
tional origin, was observed in 24%. Hypo- 
proteinemia was common but was not cor- 
related significantly with the edema. Only 
two men had a hemoglobin below 10 g, per 
100 cc. of blood. 

Edgar Wayburn. 

KLeele, K, D. A stud}^ of the onset and 

cyclic development of the sprue syndrome. 

Brit. Med. J., 4464: 111 Quly) 1946. 

This study is based upon a series of 680 
British soldiers with sprue observed in India 
during the years 1943-45. The symptoms 
of onset consist of anorexia, vomiting, diar- 
rhea, weakness, and loss of weight. After 
several weeks there appear glossitis, cheilosis, 
abdominal distension, and scaling of the skin. 
At this time flatulence and heartburn in- 
crease and the initial symptoms diminish or 
disappear. The appetite returns to nor- 
mal, diarrhea declines or is followed by con- 
stipation, and the patients gain weight. In 
untreated cases the remission of diarrhea and 
return of appetite result in overeating which 
leads to recurrence of diarrhea. During 
such relapses the glossitis and distension sub- 
side but weight loss is rapid. This cycle 
may be continued with progressive loss of 
weight and the development of malnutrition. 

The transition from relapse to remission 
moy be slow, with a mixed syncnptomatology. 
During relapse, dehydration is responsible 
for some of the clinical features. Barium 
meal examination reveals gross obliteration 
of the intestinal mucosal pattern. Absorp- 
tion of fat, carbohydrate, protein, water, 
and salts is markedly diminished. 

During remission many of these defects 
remain for at least 1 or 2 months in spite of 
rapid gain in weight and marked dinical 
improvement. The macrocytic anemia is 
present at the onset in most cases. The 
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degree of anemia is not correlated with the 
degree of glossitis or achlorhydria. Liver 
therapy has less effect on the anemia than on 
other aspects of sprue; reticulocytosis is poor 
and delayed. Macrocytosis, with or with- 
out anemia, persists until weight reaches 
normal. Absoiption of fat and sugar re- 
turns to normal only after 1 or 2 months, 
with or without liver therapy. Early in 
remission, however, improvement appears to 
occur in protein and water absorption, par- 
ticularly with parenteral liver therapy. 
Signs which may be interpreted as those of a 
deficiency of vitamin B occur at transition 
from relapse or in early remission. Remis- 
sion is not to be considered as synonymous 
with cure. 

J OSEPH B . Kirsner, 
PHARIk^IACOLOGY 

^Bargen, J, a. The use of the newer sul- 
fonamides and antibiotics in intestinal 
diseases. Med. Clinics N. Am., 919 
(July) 1946. 

In chronic ulcerative colitis azosulfamide 
(neoprontosil), sulfathiazole, sulfadiazine, 
sulfaguanidine, succinylsulfathiazole (sulfa- 
suxidine) and phthalylsulfathiazole (sulfa- 
thallidine) have been found to be effec- 
tive in selected cases. The drugs should 
be administered for two weeks, stopped 
for a week, and then resumed. Phthal- 
ylsulfathiazole gives rise to only an 
occasional toxic reaction and the therapeu- 
tic response is more sustained than with the 
other drugs. Successive use of several drugs 
may be more effective than a single drug and 
simultaneous use of two drugs may result in 
synergistic action. Tire author mentions a 
small series of cases which improved at least 
temporarily on carbox>^thiazole (sulfacari- 
izolc) where other drugs of this series had 
failed. Penicillin has been used with some 
success in the acute fulminating forms where 
lire disease process is active, and sccondarj’^ 
fibrosis is not marked. Streptomycin has 
not been given an adequate trial in chronic 
ulcerative colitis; in a few patients the pre- 
liminaiy results were not encourageing In 
regional ulcerative colitis and regional en- 
teritis sucdnylsulfalhiazolc is the drug of 
choice. It is used in preference to operation 
during the acute stage, and preliminary* to 


operation in advanced cases. In acute 
diverticulitis the use of succinylsulfathiazole 
or phthalylsulfathiazole has materially short- 
ened the attack. The drug does not replace 
surgical treatment where indicated, but 
enables operation to be done more safely. 
These two drugs have been valuable in the 
routine pre-operative program for patients 
with intestinal fistulae and intestinal neo- 
plasms; with other pre-operative measures a 
remarkable reduction in mortality has re- 
sulted. 

S.G, Meyers. 
ANATOMY 

Friedman, S. M. The position and mo- 
bility of the duodenum in the living sub- 
' ject. Am. J. Anat., 79: 147 (July) 1946. 
The position of the duodenum was the sub- 
ject of study in 454 roentgen examinations. 
Concerning the high point of the first part 
of the duodenum in the prone position, it was 
opposite the L-1 or L-2 in the majority 
(82%) of patients. After the age of 50 it 
tended to shift to L-2. The whole duo- 
denum moves downward but the third part 
tends to lag. The duodenum tends to con- 
tract and become more concave with age. 

Concerning the excursion of the duodenum 
with the stomach filled, shifting from prone 
to upright, the maximum doTOward excur- 
sion of the high point of the duodenum was 
2 vertebra, and the mean downward shift 
was 0.9 vertebra. The duodeno-jejunal flex- 
ure represents the most fixed point of the 
duodenum. It migrated upward with the 
whole duodenum, from 1 to 2\ vertebra; the 
maximum downward movement was 1 ver- 
tebra. 

Maurice Feldman. 
inSCELLANEOUS 

Felsenfeld, O., and Young, V. M. The 
correlation of intestinal protozoa and en- 
teric microorganisms of known and doubt- 
ful pathogenicity. Am. J. Dig. Dis., 13: 
232 guly) 1946. 

This clinician made a study of 404 pau'ents 
with amebic dysentery*, 39 cases of salmonel- 
losis and bacillary* d>*scntcry*, 13 of mixed in- 
fections, and 830 cases of diarrhea of un- 
known origin in which no microbes could be 
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found. Mathematical evaluation of his 
statistics showed that not only SahnoncUOy 
Shigella i E, histolytica y and G. lavibHOy but 
also D,fragilis and Ch, mesnili should be in- 
cluded in the list of potential patliogcns. 
The patliogenic power of E, naua, /. but- 
schliif Trichornonas, EvibadoviouaSy and 
Enicromonas was not revealed by his statis- 
tics. 

II. J. Sms. 

Thomas, G. L, Metastasis to bone in gas- 
trointestinal malignancy. Surg. Clinics 
N. Am., 692 (June) 1946. 

Out of 168 cases of metastatic carcinoma to 
tlie bony skeleton, only 11 eases were noted 


with primary lesions in the digestive tract, 
and these were in the terminal phase of the 
disease in most instances. 

A case of a 69 year-old women, with a 
pathologic inter-trochanteric fracture of the 
right hip showing evidence of femoral me- 
tastasis is reported. After admission, a 
primary carcinoma of the cecum was found. 
Tlic hip fracture was managed by internal 
fixation and healed satisfactorily. The pri- 
mary malignanc}^ in the cecum and the me- 
tastases were treated by a right colectomy 
with a primar}^ side-to-sidc ilco-transverse 
anastomosis. The patient has been com- 
pletely comfortable for more than a year. 

Frank G.ValDez. 



TENTATIVE PROGRAM OF THE SCIENTIFIC SESSION 
The American Gastroenterological Association 

Meeting in Atlantic City, June 9 and 10 at the Claeidge Hotel 

MONDAY, JUNE 9, 1947 
MORNING SESSION 9:30 A.M. 

I. Studies on the Liver 

L The thymol turbidity test as a measure of liver disease, Harry 
Shay, J. Edward Berk, and Herman Siplet (by invitation), Philadel- 
phia, Pennsylvania. 10 Minutes. 

2. A study of the newer liver function tests including particularly the 
thymol turbidity and flocculation tests in individuals with induced 
virus hepatitis. John R. Neefe, Minneapolis, Minnesota, and (by 
invitation) John G. Reinhold and E. Reid Bahnson, Philadelphia, 
Pennsylvania. 10 Minutes, 

3. Aspiration liver biopsy, Leon Schiff, and, (by invitation) Karl 
Kumpe, William Molle, Harold Steinberg, Edward Gall, and Ralph 
Johansmann, Cincinnati, Ohio. 10 Minutes. 

4. Peritoneoscopic biopsies in hepatic diseases. George Gordon 
McHardy, New Orleans, Louisiana. 10 Minutes. 

5. A study of phospholipid production in human beings with various 
types of liver disease by using radioactive phosphorus. William 
M. Balfour (by invitation) and M. W. Comfort, Rochester, Minne- 
sota. 10 Minutes 

6. The role of the sex hormones in liver disease with observations on 
the treatment of cirrhosis of the liver vdth testosterone. B. D. 
Rosenak, Rollin H. Moser, and Byron Kilgore (by invitation), 
Indianapolis, Indiana. 10 Minutes. 

7. The use of a Ingh fluid intake and a low-sodium acid-ash diet in the 
management of portal cirrhosis of the liver vAth ascites. John A. 
La>me and (by invitation) F. R. Schcmm, Great Falls, Montana, 
10 Minutes. 

8. Histologic changes in livers of patients with cirrhosis treated with 
Methionine. A. J. Beams and (by invitation) Elizabeth T. Endi- 
cott, Cleveland, Ohio. 10 Minutes. 

Discussion: Chester M. Jones, Cecil J. Watson, Albert M. Snell, 
Daniel H. Lobby. 

II. 9. Chronic Jaundice not due to cxtrahcpatic obstruction, John T. 
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McMichael, Professor of Medicine, British Post-Graduate Medical 
School, University of London, and S. P. V. Sherlock, London, 
England (by invitation). 

III. Acute Enteritis 

10. Salmonella — A cause of chronic bacterial dysentery. Daniel N. 
Silverman and (by invitation) Alan Leslie, New Orleans, Louisiana. 
10 Minutes. 

11. Salmonellosis — Experiences in militar}’’ -and ci'vdlian practice'. 
Lucian A. Smith, Rochester, Minnesota. 10 Minutes. 

12. Bacillary dysentery and chronic ulcerative colitis in connection with 
World War II. Joseph Felsen and (by invitation) William 
Wolarsky, New York, N. Y. 10 Minutes. 

13. A survey on amebiasis. Lowell D. Snorf, Evanston, Illinois, and 
(by invitation) Betty Howard and Eliot E. Foltz, Chicago, Illinois. 
10 Minutes. 

Discussion: Philip W. B^o^vn, Thomas T. I\Iackie. 

MONDAY, JUNE 9, 1947 
AFTERNOON SESSION, 2:00 P.M. 

14. Personality disorders in gastroenterology. Albert J. Sullivan, and 
(by invitation) Thomas E. McKell, New Orleans, Louisiana. 
10 Minutes. 

Discussion : T. Grier Miller. 

15. Observations on starvation edema in anorexia nervosa. A clinical 
study including the values for serum protein and the effect of forced 
feeding. John M. Berkman, James F. Weir, and (by invitation) 
E. J. Kepler, Rochester, Minnesota. 10 Minutes. 

16. The injection treatment of esophageal varices. Cecil 0. Patterson 
(by invitation) and Milford 0. Rouse, Dallas, Texas. 10 Minutes. 
Discussion: Edward B. Benedict, Herman J. Moersch. 

17. Cardiospasm— A roentgenologic study of motor activity. Frederic 
E. Templeton, Seattle, Washington. 10 Minutes. 

18. Gastric polyps. James B. Carey, Minneapolis, Minnesota. 10 
Minutes. 

19. Pernicious anemia. A gastroscopic survey. Leo L. Hardt, and 
(by invitation) Steven 0. Schwartz and Frederick Steigman, Chi- 
cago, Illinois. 10 Minutes. 

Discussion: Rudolf Schindler. 

20. Carcinoid tumors of the small bowel. John B. D’Albora, and (by 
invitation) Alfred P. Ingegno, Brooklyn, New York. 10 Minutes. 
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21. Diagnosis of malignant cells in effusion fluids. Analysis of 200 
cases. Dorothy Nagel Shaver, Charles F. Becker, and Komel 
Terplan (by invitation), and A. H. Aaron, Buffalo, N. Y. 10 
Minutes. 

IV. Symposium: Physiologic Phenomena. 

22. Gastric secretion before and after lobotomy. John A. Reed, Wash- 
ington, D. C. 10 Minutes. 

23. A study of pressure relations in the pyloric sphincter region and their 
influence on gastric evacuation. J. Paul Quigley and Daniel A. 
Brody (by invitation), Memphis, Tennessee. 10 Minutes. 

24. Pharmacology of the sphincter of Oddi. H. Necheles, and M. 
Eisenstein (by invitation), Chicago, Illinois. 10 Minutes. 

25. Studies on the gall bladder in the unanesthetized dog before and 
after vagotomy. J. Earl Thomas, and (by invitation) W. J. Snape, 
Philadelphia, Pennsylvania. 10 Minutes. 

Discussion; A. C. Ivy. 

EXECUTIVE SESSION 
TUESDAY, JUNE 10, 1947 
MOENING SESSION, 9:00 A.M. 

V. 26. The Fiftieth Anniversary of the American Gastroenterological 

Association. (By its historian.) Franklin W. White, Boston, 
Massachusetts. 

VI. 27. Presidential Address. Walter Lincoln Palmer, Chicago, Illinois. 

VII. Symposium: Ulcerative colitis. 

28. The course of “non-specific” ulcerative colitis. Joseph B. Kirsner 
and William E. Ricketts, Chicago, lUinois. 10 Minutes. 

29. An evaluation of the clinical management of chronic ulcerative 
colitis. Everett D. Kiefer, Boston, Massachusetts. 10 Minutes. 

30. The principle of “colonic rest” applied to the treatment of chronic 
ulcerative colitis. Thomas E. Machella and T. Grier Miller, Phila- 
delphia, Peimsylvania. 10 Minutes. 

31. The chemotherapy of ulcerative colitis. Herman M. Pollard, Ann 
Arbor, Michigan. 10 Minutes. 

32. Alterations of the function of the colon in man under stress. 
Thomas P. Almy, Fred Kerns, and Beatrice Berle, New York, N. Y. 
(by invitation) . 10 Minutes. 

33. Psychiatric factors in ulcerative colitis. George E. Daniels, New 
York, N. Y. (by inntation). 10 Minutes. 
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34. Surgical treatment of ulcerative colitis. Richard B. Cattcll, Boston, 
Massachusetts (by invitation). 10 Minutes, 

35. Restoration of intestinal continuity following complete transverse 
ileostomy for "non-specific” ulcerative colitis. Moses Paulson and 
(by invitation) Henry N. Harkins, Baltimore, Maryland. 10 
Minutes. 

Discussion: Burrill B. Crohn, Chester M. Jones, Sara M. Jordan, 
J, A. Bargcn. 

TUESDAY, JUNE 10, 1947 ' 

AFTERNOON SESSION, 2:00 P.M. 

VIII. 36. Studies on gastric mucus. Sir Howard Florey, William Dunn 
Professor of Pathology, Oxford University (by invitation). 

IX, Symposium: Peptic Ulcer. 

37. Activities of the National Committee for the Study of Peptic Ulcer 
of the American Gastroenterological Association. David J. Sand- 
weiss, Detroit, Michigan. 10 Minutes. 

38. Recurrence in duodenal ulcer under medical management. Charles 
A. Flood, New York, N. Y. 10 Minutes. 

39. Gastro-duodenal hemorrhage; clinical, roentgenologic and pathologic 
correlation. Burrill B. Crohn and (by invitation) Richard H. 
Marshak and David Galinsky, New York, N. Y. 10 Minutes. 

40. Protein hydrolysates in peptic ulcer. Bruce Kenamore, St. Louis, 
Missouri. 10 Minutes. 

41. The effect of Enterogastrone concentrates on the rate of healing of 
ulcers produced by surgical excision in the rabbit’s stomach. M. I. 
Grossman, R. Villarreal, G. A. Westphal, Jr. (by invitation), and 
Arthur J. Atkinson and A. C. Ivy, Chicago, Illinois. 10 Minutes. 

42. Some observations on the mechanism of relief of ulcer distress by 
''vagotomy. Lester R. Dragstedt, Chicago, Illinois. 10 Minutes. 

43. Bilateral vagotomy in the treatment of peptic ulcer. E. N. Collins, 
and (by invitation) C. W. Stevenson, Cleveland, Ohio. 10 Minutes, 

44. The function of the stomach as observed in fistulous human subjects, 
with special reference to the action of drugs and the effects of 
vagotomy. Stewart Wolf and (by invitation) Harold G. Wolff, 
New York, N. Y. 10 Minutes. 

Discussion; Joseph B. Kirsner, Lester R. Dragstedt, Henry L. 
Bockus, Asher Winkelstein, Ralph Colp, JuliaP M. Ruffin. 
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of Chronic Cholecystitis 
Through Physiologic Drainage . . . 
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Bulk Without 

Irritating Cathartics 

Karajel, is prepared from selected clean cr^^s- 
tals of Karaya Gum and especially coated 
to provide prolonged hydration and forma- 
tion of smooth, bland bulk chiefly in the 
intestinal tract. Free of Irritatinjj cathar- 
tics, it owes its laxative qualities to its colloi- 
dal swelling. 

Karajel. absorbs and retains large quanti- 
ties of moisture within its component jell, 
maintaining a balanrc between the two 
extremes: hard, dehydrated stools of con- 
stipation, and watery, fragmented, super- 
}i3'^drated stools of diarrhea. 

It’s EFFECTIVENESS has been demon- 
strated by more than eight years of exten- 
sive clinical use. 

Supplied in containers of ten ounces through 
professional drug clianncls 

WELIN-SATER COMPANY 

Pasadena California 


I Second edition 

I Applied Dietetics 

by Frances Stern 

I Ch\eJ rtf Fronctf Stfrr\ Fond Clinic, The Boetun 
Diepfnenry, Afeietant in Medirine, Tufte 
Cfllepe Medical School 

The New Edition 
Retaining the successful method of pres- 
entation, APPLIED DIETETICS now 
includes the results of the accelerated re- 
search in nutrition and their applications to 
modern dietetics. 

Indispensable 

to dietitians, whether in practical work oi 
teaching, and to students who must apply 
Ihc i)rinciplcs of the science of nutrition in 
the treatment of an individual patient in 
terms of his particular needs. ‘‘Aptly named 
— well planned,'* says the Journal of the 
American Dicctic Association, 

$4.00 

The Williams & Wilkins Co. 
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Konsyl, the original Plantago Ovata 
concentrate, is designed for the safe 
and effeciive prevention and treatment 
of constipation . . . designed for those 
people who feel that they must ''take 
something" every day. U is not a laxa- 
tive in the sense that it will move the 
bowels of one who is constipated but, 
because it adds water and lubrication 
to the intestinal contents, Konsyl pro- 
motes normal peristalsis. Taken either 
before or after meals, this ".14109 of 
an ounce of prevention" (approximate- 
ly a rounded teaspoonful) produces 
soft and easily evacuated stools. Try it 
in the next case where it is applicable. 
Send for a sample. 


1515 U STREET, N. W., WASHINGTON 9, D. C. 
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W hen the patient i 3 recovering 
from an illness, what can raise 
the spii its or help to speed the con- 
valescence more than foods that 
look and taste delicious? 

That’s why I^ox Gelatine is such 
a joy. It’s so easy to make tempting 
dishes that tempt even a flagging 
appetite. So many diflerent i ecipcs 
to choose from: so many of them 
made with real fruits or real vege- 
tables, flavored with their good, 


natui al juices. Patients ai e able \ 
not only to enjoy the fresh flavors \ 
but to benefit by the natural vita- \ 
mins. 

Knox Gelatine, unlike flavored 
gelatine powders which are "3 
sugar, artificially flavoied and 
acidified, is all protein, contains no 
sugar. 

FOR FREE BOOKLET, “Feeding the Pa- 
tient,” write to Knox Gelatine, 

Dept. 49 1 Jolinstown, N. Y. 
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Second Edition 

AN ATLAS of ANATOMY 

by J. C. BOILEAU GRANT, M.D. 

Uuivcrsily of Toronto 

Since its first appearance, the Atlas has been highly praised by physicians, 
surgeons, teachers, and students. Its fame rests on the regional presentation’ 
the accuracy and beauty of the plates, and the inclusion of views not found in 
other atlases. Now, in the second edition, note the following improvements 
and additions: 

Illustrations arranged in a more convenient sequence 
Gaps filled or more adequately illustrated 
Color added to many old illustrations 
Common anomalies depicted 

New illustrations cover hernia, epiphyses of the limb bones, and cranial 
nerves. 

jpj plates ill all, mostly in color 

SID pages $10.00 

THE WILLIAMS & WILKINS COMPANY 

BALTIMORE 2, MARYLAND 


ANNOUNCEMENT 


Information Regarding Post-Graduate Instruction in Gastroenterology 
At the request of the Board of Governors of the American Gastroenterological Associ- 
ation, Dr. Julian M. Ruflin wrote the members of the Association- to ascertain those 
members and institutions which were able to provide a short course or extended graduate 
study in Gastroenterology, The following have responded. 

Those who are interested in obtaining such instruction should write promptly to the 
person or school of their choice, because in most instances the number of students who 
can be accommodated is limited. 

Name 
Watson, C. J. 

Renshaw, R. J. F, 

Hardt, Leo L. 

Pollard, H. M. 

Palmer, Walter L 
Crohn, Burrill B. 

Benedict. Edward B. 

Perry, Thomas M. 

Bockus, Henry L. 

Gray, Irving 
Rebfuss, Martin E. 

Ivy, A. C. ^ 

Rumn, Julian M. 

VVillarOj^John H. 

Moser. Rollin H. 

McCann, Wm. S. 

Twiss, J. R. 

Miller, T. Grier 
Atkinson, Arthur 


(In writing to advertisers, please mention the journal — it helps.) 


Place 

University of Minnesota 
Cleveland Clinic 
Chicago 

Ann Arbor, Mich. 

University of Chicago 
New York 

Harvard Medical School 
Georgetown Univ., Wash., D. C. 
Univ. of Pennsylvania 
Brooklyn 

Jefferson Med. College 
University of Illinois 
Duke University 

Abingdon Memorial, Rochester, N. V. 
Indianapolis 

Strong Memorial, Greenville, Pa. 
Post Grad. Med. School, New York 
Univ. of Pennsylvania 
Passavant Hospital, Chicago 


Name 

Mateer, John G. 
Hollander, Franklin 
Meakins, J. C. 
Crandall, L. A. 
Wilkinson, S. Allen 
Carey, James B. 
Patterson, Cecil O. 
Wood, W. Barry 
Sydenstricker, V. P, 
Laing. Grant H. 
Necheles, H. 

Garbat, A. L. 
Rafsky, H. A, 
Kantor, John L. 
Layne, John A. 
Aaron, A. H. 

Balfour, Donald 
Gf)rham, L. W. 
Silverman, Daniel N. 


Place 

Henry Ford Hospital, Detroit 
Mount Sinai Hospital, New York 
Roy^ Victoria Hospital, Montreal 
University of Tennessee 
Lahey Clinic, Boston 
The Nicollet Clinic, Minneapolis 
Dallas, Texas 

Washington Univ., St. Louis 
University of Georgia 
Chicago 

Michael Reese Hospital, Chicago 
Lenox Hill Hospital. N. Y. 

Lenox Hill Hospital, N. Y 
Montefiore Hospital, N. Y. 

Great Falls Clinic, Montana 
Buffalo, N. Y. 

Mayo Clinic 

Union University, Albany, N. Y. 
New Orleans, La. 
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Wherever extreme pain— regardless of etiology— is a factor 
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“Demerol is at least (as) or even more effective than morphine 
for the relief of pain arising from spasms of smooth muscle, as 
in renal and biliary colic.”* 

Demerol calms apprehension and restlessness, often produces 
light sleep from which the patient can be easily roused. 

“ Demerol has a wnde range of usefulness and possesses many 
advantages over morphine. Although its analgesic properties are 
slightly less and the duration of action shorter than morphine, 
these are more than counterbalanced by the lower incidence of 
toxicity. The likelihood of respiratory depression, urinary retention 
and deep narcosis is rare.”* 

* ^ * 

The average adult dote ts 100 mg,, intramusailiriy or orallj'. 

Supplied: For oral use— tablets of 50 mg,, bottles of lOO and 500 . 

For parenteral u$c-~2cc. ampuls (100 mg), boxes of 12 and 50. 

20cc SO mg. per each 1 cc. 

Subject to Federal and State Narcotic Regulations. 

Warning: May be habit forming. 
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Owned by and Oflicinl Publication of the 

American Gastroenterological Association, Inc, 

Issued monthly, two volumes a year. Subscription price S3.00 per volume. For countries 
outside the Postal Union, add 25 cents a volume. Subscriptions of members of the Associa- 
tion arc included in membership dues and are handled by the Association. Send other 
subscriptions to the publishers or agents listed below, 

N eiv sxibscriplions and renewals are entered to begin with the first issue of the current volume. 
Should any issue of that volume be out of print when subscription is received, the pro-rata 
value will be credited to the next volume, and renewal invoice adjusted accordingly. 

Subscriptions should be renewed promptly. The publishers cannot guarantee to supply 
back issues on belated renewals. 

Claims for copies losl in the mails must be received within 30 da 3 ’s (domestic). Changes of 
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INSTRUCTIONS TO AUTHORS 

GASTROENTEROLOGY invites clinical and investigative contributions of interest to 
general practitioners as well as to specialists, which deal with the diseases of digestion and 
nutrition, including physiological, biochemical, pathological, parasitological, radiological and 
surgical aspects. Reviews, editorials, abstracts, and book reviews will be provided by the 
Editorial Board, 

^ Submission of a paper implies that it will not be published elsewhere. Papers will be pub- 
lished within 3 or 4 months after receipt, in order of their receipt, except when revision is 
required. 

Address vianuscripis and correspondence pertaining thereto to; 

Dr. W. C. Alvarez, Editor Dr. A. C. Ivy, Assistant Editor 

Mayo Clinic Scientific Office, University of Illinois 

Rochester, Minnesota 1853 West Polk Street, Chicago 12, Illinois 
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year. Omit title of article. 

Journal is not responsible for loss of manuscript in the mail. Authors should retain a copy. 

Galley proofs are sent to tho author. Alterations in typo or illustrations will be charged to the author if they exceed 
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Special diet patients will slick to the rules far more faith- 
fully, if . . . 

• . . the foods you suggest include colorful dishes made from 
GerbeEs Strained Foods. The Special Diet Recipe Book, pre- 
pared by qualified nutritionists, covers everything from appetite- 
templing starters to delicious desserts. 



\-‘ ' 


Gerber’s meet the requirements of special diets with Chopped 
Foods, too. Finely diced for easy digestion, Gerber s Chopped 
Foods are prepared with the same care as Strained Foods. Same 
size container, same high quality, same loiv price. 

Pre-cooked, ready-to-serve— -that goes for all Gerber Foods 
including the three specially good-lasting. low-in-crudc-fiher 
Cereals. These arc usable, also, in many appetizing wa\s. Your 
patients will find Gerber s Foods modestly priced at their stores. 




rUCF! 0\cr 70 templ- 
ing recipe^. Write to 
Gerber Product « Com- 
p.in). Dept. Gl-T, Frc- 
inoMl. Mich. 
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